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The Future of Bolshevik Russia 


Examples of Bolshevik Mismanagement—The Weak Point in the Communist Theory— 
End of Bolshevism Certain, Either by Evolution or Revolution 


By ROYAL R. KEELY 


almost completed a wire cable factory. The Bol- 

sheviki decided to turn it into a locomotive plant 
for which it wasesuitable in just one respect-—it was 
big. To appreciate this one must remember that 
Russia had several locomotive repair and building 
plants standing idle for want of raw material, work- 
men, fuel, food, clothing, transport, etc. But it was 
better propaganda to be able to say that they were 
building a new factory according to improved Bol- 
shevik standards, than to let it become known that 
they were failing to operate the finely equipped ex- 
isting factories. The new factory idea diverted at- 
tention and made the people think they were doing 
some real work. At the time of my first visit to the 
factory they had had a thousand men working for 
several months. They had developed highly theoreti- 
cal plans for scientific management according to 
American standards—only improved—and production 
plans galore. A few weeks later they repaired their 
first locomotive and according to the locomotive repair 
decree then in force they took it with a train of cars, 
and went to the country for food. 

How characteristically Russian! Think of it! A 
locomotive, a train of cars, a thousand men weighing 
each say four poods, going two hundred versts into 
the country, tying up railway equipment, and the 
whole factory idle for three days, each man bringing 
back an official allowance of two poods of flour. I 
admit that each man broke the law and brought more 
than his legal allowance, but it doesn’t change my 
picture very much. And what happened in vhat case 
was happening in all plants where locomotive repair 
work was being done. As to the cause of such things 
I must refer later. But observing the facts one can- 
not be surprised at the result. 

At Podolsk also is the big American Singer factory. 
It is cold and dead, except that it makes a few small 
locomotive parts for its neighbor, the locomotive re- 
pair factory referred to above. 


How THE RUSSIANS MADE SCYTHES 


In Moscow is another small factory where the con- 
ditions for success are very favorable to the Bolsheviki. 
It is a scythe factory. It must be remembered that 
the Russian farmer not only does not have the Ameri- 
can mowing machine and reaper, but is extremely 
short of such simple instruments as scythes and 
sickles. 

This factory had enough fine Swedish steel espe- 
cially suited to scythe making to last it for several 
years. The steel was bought by the old government 
and therefore the Bolsheviki had no expense for ma- 
terial. Since there was an unlimited supply of 


New Moscow at Podolsk a private company had 


material the Bolsheviki decided to supply the factory 
with plenty of fuel and power because it was so neces- 
sary to have scythes for the farmer. At the time I 
first visited the factory the workmen were getting a 
ridiculously low salary compared with the cost of 
living, and only five-eighths of a pound of bread daily 
with food cards calling for certain monthly supplies. 
The workmen could not live and the manager com- 
plained that he must close down if aid did not come. 
His skilled workers were constantly leaving. Their 
earnings were increased a little as in most other facto- 
ries by systematic stealing. Power hammers were used 
but there were no dies and great skill was required 
in drawing out the slender blades. One false blow 
spoiled the scythe. A long time was required to train 
new workmen; because there were many new workmen 
the scrap was very great. 


CONDITIONS IN Moscow 
Much more might be said of the general factories 


‘in the Moscow district and the railroad shops which 
‘I saw. 


The chief impression gained is that there is 
no appreciable production or sign of life or improve- 
ment. In fact there is very little indication of con- 
tinued destruction. Buildings are going to pieces and 
machines are suffering for want of repair. The pro- 
duction is infinitesimal compared with the require- 
ments of great Russia, and the little that they do get 
is only at the expense of the stock of raw material 
inherited from the previous government. And what 
is said of Moscow may be said of all Bolshevik-Russia 
except that in no other city are the prospects and pos- 
sibilities so favorable as in Moscow. Living condi- 
tions in general are better in Moscow and Petrograd 
than in any other part of Russia. If success cannot 
be attained there, no hope can be held for other sec- 
tions. 

Perhaps the most important factory in the Petro- 
grad district is the large shoe factory employing at 
the time of my visit about 4,000 men, as compared 
with 5,000 before the revolution. The clumsy army 
shoes’ made there have the soles fastened on with 
wooden pegs and have no eyelets. The production 
is very low compared with that of pre-revolution days. 

In the Baltic Ship Building plant only a little re- 
pair work is done, with a few hundred men instead 
of several thousand as in former days. When Petro- 
grad was threatened much of the machinery was con- 
veyed to other inland cities, but it was dismantled, the 
parts were not properly numbered or tagged, and dif- 
ferent parts were sent to different places so that the 
task of reassembling is impossible. 

The spinning industry, never big, is also dead. 
Russia has no cotton. Turkestan has wonderful cotton 
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possibilities and some day when capital and executive 
ability and initiative have had a free hand, this desert 
land will bloom and produce the finest cotton, not only 
for Russia, but for all central and western Europe. 
Now the cotton has been shoved out by the grain 
crop, which the farmer finds it necessary to grow for 
self-preservation. This is another great economic 
waste, for the grain for all Russia ought to be raised 
on the great prairies where nothing else will grow, 
leaving the rich cotton and fruit land free for these 
valuable crops. 

Personally, I believe in the principle of the repub- 
lican form of government. I am a democrat by 
preference, believing in the rule of the majority. In 
the smoking room as I write are seven men. If four 
want to read quietly, I think the other three should 
be restrained from disturbance because they happen 
to want to sing and dance. If the present situation 
in Russia was due to the free choice of at least 51 per 
cent of the people then I would not have one word to say. 
But when one sees 95 per cent of the people perse- 
cuted, some of them imprisoned and shot, by a handful 
of adventurers wielding the autocratic power for their 
own benefit, then I must protest. If socialism could 
bring something better to Russia today I would favor 
it. If the idealistic principle of communism could 
better the life and standards of the average man then 
I should support it. But the fact, surprising as it may 
seem, is that there is neither communist nor socialist 
in Russia today. I say none, but this is not strictly 
true. Recently I met a lady who had been in the 
Bolshevik prisons and had experienced a worldeof most 
intense physical suffering at their hands. But she 
told me that she had been converted to the principles of 
communism. “Oh, yes,” I said, “but that is a differ- 
ent thing from Bolshevism. Do you think there are 
any ideal communists in Russia?” She replied, “Oh, 
yes, I know two or three in Petrorrad.” “And how 
many,” I said, “are there in Moscow?” She replied, 
“Oh, a great deal less in Moscow.” One optimis- 
tically inclined can count all the real communists on 
-the fingers of his two hands. The socialists are 
mostly in prison. The social democrats, the social 
revolutionaries, the anarchists, of all brands and 
every shade of political belief, are persecuted, 
hounded, imprisoned and shot, with a persistence only 
equaled by that against the former rich and well-to-do 
people, educated class and scientists. The Bolsheviki 
have shown a remarkable persistence in absolutely 
destroying all kinds of political parties that might 
grow to have any semblance of power against them. 
It does impress one in this so-called socialistic repub- 
lic to find the socialists, and especially the strong 
men and leaders, in prison. 


Five DIVISIONS OF SOVIET RUSSIA 


For my purpose I divide the population of soviet 
Russia into five classes. The first class consists of 
the political idealists whom you could count, as I said 
before, on the fingers of your two hands. The second 
class numbers a few thousand, bold, unscrupulous, un- 
principled bandits who are ruling with an iron hand 
and riding down all opposition. They are the ones 
who are shooting and murdering, who live better 
than they have ever lived before, who have the autos, 
the finest apartments, the best food, the best clothing, 
the power, the munitions and the nerve. In these two 
groups are not over ten men who dominate all and 
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wield the power and shape the policy of the party. 
In these two groups I estimate fully 90 per cent are 
Jews. 

The third class is composed of the balance of the 
Bolshevik party and numbers 90 per cent of the whole, 
or say 450,000. They are in the party because they 
are forced to be there by economic reasons. They 
see their neighbor party-member living well, and their 
own children hungry, so they decide to join the party. 
The fourth class is composed of the former wealthy 
people, the educated class, the artists and scientists 
and the “politicals” other than Bolsheviki. These 
the Bolsheviki are trying to exterminate. The fifth 
class is composed of the peasants, and numbers more 
than 90 per cent of the Russian population. They are 
in general “non-political” but at the same time are 
decidedly against the Bolsheviki. But they are an 
easy-going, gentle, non-resistant folk and the Bol- 
sheviki have no trouble in dominating them and hold- 
ing them in bondage to their dictatorship. They talk 
much of the “Dictatorship of the Proletariat.” But 
why a dictatorship of any class? It will be seen 
by the above analysis that the percentage of the total 
population in the Bolshevik dictator class is very, 
very small. 


GOVERNMENT EMPLOYEES IN GREAT NUMBERS 


In Moscow, for the machinery of the government 
alone, there are about 230,000 employees getting an 
average wage of 40 to 50 roubles monthly, although 
a few get much more. It is interesting to note that 
in this worker’s republic of equality for all and special 
privilege for none, 10,000 of these employees are 
classed as “Responsible Employees,” i.e., those who 
are faithful, loyal servants of the Bolsheviki, and who 
get special food allowances and better wages. The 
Bolsheviki do not object to a mass of weak, starved, 
resistless working force so long as they can dominate 
and control it, and that is the object of the 10,000 
faithful followers who are better fed, clothed and 
provided for. 

Take for example the metal department, of which 
Martens is head. In the whole department only two 
people make any pretense of working—Martens and 
his chief assistant, Stunkle, a Finnish engineer. This 
chief assistant draws about 400,000 roubles monthly 
and small quantities of food, clothing and fuel. Even 
then the members of his family complain that they 
live only with the greatest difficulty and by drawing on 
their private means. He has a wife, two children and 
a mother. In a month he gets about twenty pounds 
of flour, two or three pounds each of butter and sugar, 
a little meat and a few vegetables. But think of the 
average employee, who gets but one tenth the wages 
and practically no food. The great difficulty is to 
understand how they live. It can be only by some 
form of private “speculation” or by selling the few per- 
sonal things which they have saved from the revolu- 
tion. The masses of these employees are always 
hungry. The Russian-American Tool Co. had sixty 
men who had been in America and they received better 
than average food, fuel and wage allowance. Their 
factory was looked upon as exceptional. Still these 
men in the summer were everyday selling their per- 
sonal things, most of which they had brought from 
America, such as shoes, clothing, safety razors, rain- 
coats, etc. They told me that in America the thought 
of being hungry was as foreign to them as the thought 
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of wanting to breathe. One Sunday morning I called 
on the foreman of the Russian-American Tool Co. I 
found him busy cooking a meal. The previous day 
he had gotten his monthly allowance of a few pounds 
of meat and a few vegetables. He told me he was 
going to end everything with a “feast.” I laughed, 
but he said he was really serious. He told me that 
he had sold all his personal things. He had no bread, 
so he had invited some of his friends to bring bread 
and have dinner. He was cooking his monthly ration 
at one time and they would eat it, and of the future, 
well, he could not think of that. 

Such a thing as inviting a friend to dinner in Mos- 
cow is practically unknown. I know many of the 
former well-to-do families who sometimes when they 
go to drink “tea” with their friends, take their black 
bread with them and eat it, without butter. The 
“tea” consists of “sovietsky” coffee, consisting of 
burned sunflower seeds, grains and root, and is drunk 
without sugar. 

The communist theory of economic control is in 
itself quite ideal, but its success presupposes 180,000 
able, honest and efficient Russians, all working for the 
public good and not for their own gain. But all who 
knew Russia know how impossible of realization is 
this pre-requisite. 


NATIONALIZATION 


What a tremendous upheaval their wholesale at- 
tempts at nationalization have caused, it is hard to 
realize. In all Russia there are no public hotels, no 
private residences or apartments, no rooms for which 
one can bargain privately. Everything is in the hands 
of the government, including the entire means of pro- 
duction and ways of communication. It controls all 
the ammunition and arms and enough communist 
officers to control the soldiers. This is greatly in 
their favor now in holding the power. Their agents 
enter all buildings at will. They censor the mail and 
allow no private telegrams. They own the press and 
publish only what is good propaganda. No private 
meetings are allowed. There is no freedom of speech 
except inside prison walls. They maintain a censored 
wall around Russia to prevent the passage of news 
in or out. They take all news, both foreign and do- 
mestic and give out to “the people” what seems to 
them good propaganda. All other political parties are 
suppressed with an iron hand, the leaders are im- 
prisoned and the members scattered and cut off from 
communication with one another. 

Bolshevism must fail, first because it has no in- 
herent virtue or strength behind it. There has been 


no benefit (except to the few hundred commissars 
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and leaders referred to above) to anyone. It has 
brought to all the people the greatest suffering and 
hardship, with no compensation or prospect of any- 
thing better. Second, it has destroyed or is destroying 
the last remnant of the civilization of Russia’s past. 
This destruction must go on until the end of the 
present regime. The first step toward reconstruction 
can come only with the end of Bolshevism. The rea- 
sons for this I have indicated above. The Bolsheviki 
have not the executive ability, the technical skill or 
the stability of character to enable them to turn the 
tide of retrogression by their. present plan of wholesale 
nationalization and centralized control. Third, public 
sentiment is decidedly against them. Nobody, not even 
the Bolshevik leaders, believes that they can succeed. 
Everyone thinks that anything done on this economic 
foundation will be wasted effort. No one therefore 
makes the slightest effort at real, conscientious work 
in support of the Bolshevik system—quite the con- 
trary. 

With the present generation, the moral foundation 
is undermined. The failure of the educational system is 
bringing no preparation for the future generation, and 
therefore most people think it will be two generations 
before much progress can be made. 

On my first acquaintance with Russia, in 1919, the 
value of the rouble was 40 to the dollar. In May, 1920, 
it was 2,400; in May, this year, it was 34,000; and on 
Sept. 1, as I left Moscow, it was 54,000. Telegraph 
reports now give the exchange as 100,000 roubles to 
the dollar. 

The destruction will go on until the end of the 
Bolsheviki. This will come either by evolution or 
revolution, but just when and how it is impossible at the 
present time to say. We must simply wait a little longer 
for developments. The Bolsheviki are now attempting 
to slide out from under their difficulties by evolution 
to the right, but this is far more difficult than appears 
on the surface. Private business has no foundation 
on which to build. With a new stable government, 
credits could be established and transports repaired 
which would make possible the opening of the coal and 
iron mines and the purchases of the necessary manu- 
facturing products from the outside. In the recon- 
struction, Germany must take a direct hand, as she 
needs Russia’s raw materials ard has the technical 
and executive ability to carry out the reconstruction 
plans. America must have a large part in the finan- 
cing and supplying of the necessary materials. I hope 
to see worked out some plan by which the technical 
and executive ability of the Germans can be joined 
with American capital to the advantage of all coun- 


tries concerned. 
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XXIV. Setting Piece Rates 
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Incentive Factor as Important as Securing Results for Wage Given—Some Examples of 
Rate Derivation—Why Piece Rates Should Not Be Cut 


HEN the standard time for an operation has 
W been determined, there is no mathematical dif- 

ficulty in setting a piece rate from it. We 
simply set such a price as, at the standard hourly pro- 
duction, will give a predetermined hourly earning. As 
an example, we are choosing figures which will give 
even results: 


Standard time per part......... 55 sec. 
Fatigue and tool allowance..... S:* 


SE doi Ata eetiek S 60 per part 
Hourly production 3600 — 60 60 parts per hour. 
Basic rate per hour (amount which it is desired work- 

man should earn) $.60. 

Rate per piece $.60 

The only chance to go wrong is in assuming the basic 
hourly rate which the workman is to earn on piece rates. 
Remember that the st. ndard we have arrived at is not 
the production which the average workman is likely to 
give, but that which can be reasonably expected of the 
190 per cent skilled workman. Therefore, if we took 
the hourly rate commonly paid to the run of workmen as 
a basis, the ordinary 70 per cent man would be suffer- 
ing a 30 per cent cut, and the 100 per cent man would 
have little chance of earning more on, piece rates than 
the dub could make on day wages. Now, piece rates 
are installed, not primarily that management “shall 
pay only for what it gets” but as an incentive to greater 
production. 

Therefore, the best plan is to start with the going 
rate for the 70 per cent workman. Say for the sake 
of convenience that to attract even that grade of man, 
we must offer him 70 cents an hour. That means that 
merely on payment for results, the 100 per cent man 
will be a profitable investment at $1 an hour. Divide 
that by the standard production per hour and you get 
the piece rate. 

Then you have offered an incentive to both the 70 
per cent and the 100 per cent men. The 70 per cent 
man knows that others are easily attaining the standard 
and are earning around 50 per cent more than he, so he 
strives to get the extra money. The 100 per cent man 
knows that he can easily keep up the standard, so he 
atrives—successfully if the standard is correct—to beat 
it. Production increases, and the management profits 
through having more output to spread the overhead 
over. 

Just one word of warning; never cut a piece rate 


60 = i cent each. 


unless the method of performing an operation is actually 
changed—when, in fact, a new operation demands a nev 
rate—or, and this comes but once or twice in a genera 
tion, when the entire wage scale throughout the country 
is seeking a new level after inflation, as in 1921. 

Otherwise a cut in rates is a confession that the 
rates were incorrectly set in the first place. Make sure 
your standards are correct before you set rates, and 
then guarantee your rates. 

It is often desirable to set a rate for a new part 
without delaying to take time studies. This occurs 




































































Cut | Bevel Mill Mill 

Port No. | Clutch | Clutch Keyway Square 

Cele y oe neuse 7 

Ca 19 -— caaite Y - eS 

Cat sagt ~~ 

Get err oe zi 
a 4 _ 

Gef1 a be ss } ve 

Ga t4 —_—*r | —* eer | 

FIG. 198. DIAGRAM FOR KEEPING TRACK OF TIME 


STUDIES 


particularly in the so-called job shop where new work 
is constantly coming up and where long, repetitive runs 
are almost unknown. 

It is entirely possible so to set standards on funda- 
mental operations that rates for any new job can be 
built up synthetically. This has value not only in deriv 
ing new rates. It makes possible a great saving in time 
when it becomes necessary to set a rate for a par' 
similar except as to size to one on which a rate has 
been set. This is the most complicated phase of rate 
setting once the elementary time studies have bee 
made. 


THE FUNDAMENTALS OF TIME STUDY 


In discussing the fundamentals of time study I men- 
tioned that in making the original analysis the time 
study man should bear in mind that his studies might 
ultimately be used in deriving the rates. It is therefore 
desirable that before rate setting is begun in a depar't- 
ment, a survey of the work be made to determine the 
extent to which derived rates may be used, so that 
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studies on the same class of operations will not neces- 
sarily be duplicated and yet that no operation of impor- 
tance be overlooked. 

In a shop departmentalized on the “battery system” 
there are two methods of attack which might be used 
n extending the rates. The first is to follow a part 
through its entire machining and then attempt to extend 
-he standards set for this part laterally to similar oper- 
tions on other parts. Sometimes this plan is not advis- 
ble because it results in duplication of studies. If but 
small quantities are put through, it requires consider- 
ble time to take the studies, for the observer must be 
n the alert to catch the beginning of 
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Having displaced the table laterally by the required 
distance, the second series of forming cuts is begun 
with performance 16. This cut leaves a small quantity of 
dead stock between the adajacent tooth faces that have 
been formed. To remove this, the index head is turned 
backward a portion of a turn and the clutch is run 
under the cutter. The operator then positions the clutch 
for the next forming cut, in the performance “rotate 
parts.” The cycle for each tooth is therefore, on the 
second series of forming cuts, (1) the forming cut 
itself, (2) the dead stock cut or “short cut,” and (3) 
the performance “rotate parts.” There being six teeth, 





each operation on a lot and this pre- 
ents using the time between opera- 
ions to any advantage on other 
studies. 
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arts.” The teeth are equally dis- 
anced and therefore the performances, “rotate parts,” 
re identical. A sketch of the part is shown in Fig. 111. 
At the conclusion of the six cuts with their intezven- 
ng rotations, one side of each of the six teeth has been 
formed. The six cuts are known as forming cuts. For 
‘orming the other side of the teeth, the clutch is dis- 
placed faterally so as to bring the opposite side of the 
tooth into position before the cutters. This is done 
n the performance “move table.” 


this cycle is repeated six times except that after com- 
pleting the last short cut, there is no need to rotate 
the parts, since they are completed and ready to be 
removed. The operation is accordingly concluded by the 
performances, “release parts,” “remove finished parts” 
and “clean table.” 

This is the operation in complete detail. The per- 
formances which comprise the operation may be built 
into other operations of a similar character by re- 
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Next we examine the first series of 


oare Sly Z1IUF _. wae F5IOFM. stuorneZ7 pant CQNTEASMAPT DRIVE GEA forming cuts on the two parts. The 
macrane we 65. Cl Rae , ae fez. ovcnationMl INGLE STEP CLUTCH conditions under which the cut is 
wee am _ . {Pr Sar — made, its length and depth, its speed 
ans ate. .: ga ag and feed, indicate that the times 
ate poe ea should be the same. Investigation 
eave... corms shows that the variation is due largely 
nave mavemas to differences in the skill of the 
nave seer! operators, to accidental variations in 
~ STOPPING FomT | == PERFORMANCE TES 3 the hardness of the metal and so on. 
Therefore it seems best to reconcile 
and remove the time variation in the 
standard, which is done by adding to 
the smaller of the two standards two- 
thirds of the difference between them 
and accept the result as the common 
standard which holds for all twelve of 
the forming cuts of both series. A com- 
a mon standard can similarly be found 
r for the “rotate parts” performance, 
Gi Scannell and for the “short cut” performance. 
Yael te Ketete oes As the standard for the “move 
table” performance, we chose the 
higher of the two because the method 
by which the operator No. 42 reduced 
the time unduly jeopardized the ac- 
curacy of the work. His practice was 
to throw on the feed for the seventh 
cut from his position beneath the table 
after he had finished moving it. If he 
had accidentally omitted to rotate the 
parts before moving the table, the 
cutter would tear into the tooth and 
ruin the part. The standard method 
requres the operator to return to his 
position in front of the machine be- 
ae a - = —S fore throwing on the feed. : 
2- “a More discrepancy was noted in the 
a —s ye : performance “release parts” and two 
arpa IL 9 ITE a hts. standards were maintained for this 
pee “ten Fee a ot ffx Edt rr bai performance on the reasonable suppo- 
tiki Spillife tf wire sition that if it took longer to secure 


-_ ie Fara RR ewe one part it should take longer to re- 
saanety + the lease it. 


Similarly, a difference was allowed 
between clutches and gears on the per- 
formance “move finished parts,” for 
































FIG, 110. ANOTHER CLUTCH TIME STUDY SHEET the reason that the clutches are so 
arranging them and by using more or fewer as needed. a 
The first consideration is to standardize the perform- - 
. . eV ~— * ; 
ances, which is done for each study separately by the ' si > / ame 


method described in the preceding article. Since, in "Pel series 
the two parts studied, we have similar operations, we 
must reconcile the standards of one study with those of 
the other. This gives the proof that the performances cd 


are interchangeable. i 
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On the first performance, “mount parts,” we find an ti iy 
exact coincidence. On the second performance, “tighten pi boa = 
clutch,” there is a considerable discrepancy. Investiga- Dee i a ‘ 
tion shows that part BA37, being a gear, has a round ~s Teg ; 
bore, and the other, CA19, being a clutch, has its center oR s 
broached out square. The difference in time is allow- By 


able because it is much easier firmly to fix the square 

centered clutch than the smooth round bored gear. Here 

is an essential difference in the two performances, which 
komt ° 2 Gp 

dictates that one be used on gears bearing clutches and 

the other on the simple clutches. FIG. 111. THE PART IN QUESTION 
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CLYTCH VARIABLES 


UR 
: 


\ 


8 


« Single step clutch a7 each sive in same operction 


WITE-:- 
DUMCNSIMIS & 


ulmele bat chise entagh fe wer parber 


Of Bead Sack Cuts. O12 cut lengths a os $2" 
Weights ¢ very roagh estimele 





FIG. 112. TABULATION OF VARIABLES 


shaped as to permit them to be re- 
moved one in each hand, whereas the 
gears must be removed singly. 

Since the variation on the final per- 
formance, “clean table” was due solely 
to the methods of the two operators, 
the lesser of the two was taken as the 
standard. 

It is next necessary to consider the 
variables which enter into the opera- 
tions. All clutches were found to fall 
into two general divisions, single step 
and double step clutches. We will take 
up first the single step class, since 
both of the studies are of that kind of 
clutches. 

The first variable is the weight of 
the parts, which affects the ease with 
which they can be handled. While the 
simple clutches are uniform in weight, 
the gears vary in weight from 5 to 20 
Ib. or more. This must be taken ac- 
count of in performances 1 and 34. 
Both gears and clutches show a varia- 
tion in the height of the clutch boss 
which determines the length of cut; 
and in the width of the space between 
teeth, which determines the amount 
of dead stock that is left to be re- 
moved. The width of the tooth space 
is a function of the outside diameter 
of the clutch stock. The variation in 
weight affects only performances 1 
and 34, for the parts are rotated by an 
index head which can swing a heavy 
gear as easily as a light one. The 
“move table” performance is a con- 
stant. 

The number of forming cuts—but 
not their duration—is determined by 
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the number of teeth. The duration 
of the cuts will vary. At a constant 
depth of cut, the cutting time will 
vary as the thickness of the stock, in 
other words, in proportion to the 
length of cut. For a constant length 
of cut, the greater the depth the 
greater the cutting time, and the 
smaller the depth the less the cutting 
time. The cutting time for varying 
lengths of cut is computed by direct 
proportion—-half the cut length, half 
the cutting time. 

The variation in time due to the 
depth of the cut is not direct. It 
takes effect through a decreased drag 
on the machine feed and the hand 
feed. It seems best to compensate for 
it in the few cases in which variation 
occurs by an arbitrary estimate; on 
most clutches it remains a constant. 

Obviously, if a clutch has six teeth 
there must be twelve forming cuts, 
and if there be eight teeth there must 
be sixteen forming cuts. The number 
of cuts in excess of the number of 
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forming cuts is determined by the width of the space 


between teeth. 
edge. 


The cutters used have a i-in. cutting 
The amount of dead stock remaining after the 


forming cuts depends upon the difference between the 
two !-in. forming cuts and the total width of the space 


between teeth. 


If twice three eighths of an inch from 


the width of the tooth space leaves a positive remainder, 


dead stock must be removed. 


Observations 


indicated 


that where the amcunt of dead stock is less than 4 of the 


cutting edge, namely, 
cut. 


| in., it can be reemoved by a short 
Beyond this amount, an extra machine feed cut 
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mine from the drawings of the various clutches the 
number and the character of the dead stock cuts. 
Observation indicates that with the increase in width 
of the dead stock to be removed there is a variation 
in the short cut time amounting to but tittle more than 


a second. 


It is not worth while to complicate the prob- 


lem by introducing so slight a variation in view of the 


extended overall time required for the operation. 


Note 


that if the width of the tooth space be exactly ? in. we 
should, using perfect cutters, remove all of the stock 


in the two forming cuts. 
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FIG. 114 \NOTHER 


just like the forming cuts is necessary. 


short cut would increase to more thin 
width of the cutting edge. We are 


DERIVED 


TIME 


When the dead 
stock exceeds the amount that can be removed by a 
machine feed cut—that is, when it is greater than the 
width of the cutting edge—it can be removed by a 
machine cut plus a short cut up to the point when this 
two-thirds the 


able to deter- 


STUDY 


As a cutter wears, however, 
there may be a very thin strip left 
between the cuts. It is not necessary 
to allow for this, because it can be 
removed while the table is being posi- 
tioned for the next cut by turning the 
index head back and running it back- 
ward under the cutters. 

With these facts in our possession 
we can tabulate the variables and 
build up a proper standard for each 
clutch. Such a tabulation is shown in 
Fig. 112. On performances 1 and 34 
for the gears, arbitrary allowances 
are made to cover increased or de- 
creased weight as compared with part 
BA37. If a clutch is being rated, we 
take the time for these performances 
without change from study No. 10 
We determine the duration of the 
forming cuts from their dimensions 
compared w:th the observed standard 
in accordance with the principles of 
proportion for length and of allowance 
for height as set forth above, and put 
down the number of them which is in- 
dicated by the number of teeth. We 
next enter the “rotate parts” perform- 
ance which constant, in accord- 
ance with the number of forming cuts. 
We put in the constant “move table’’ 
performance. From the tooth space 
we determine whether we shall omit 
all dead stock cuts, or add a series of 
constant short cuts one per tooth, or 
add a dead stock machine feed cut per 
tooth, or add a dead stock machine 
feed cut plus a short cut per tooth. 
The “release parts” constant is taken 
from study 10 or study 20, depending 
upon whether a clutch or a gear 
being rated. Similarly with the “re- 
move finished part” performance 
which if indicated we adjust for 
weight as was done for performance 
No. 1. The addition of the “clean 
table’”’ constant completes the standard 
except for the summation of the per- 
formances. A derived time study 
built up in the fashion just described 


is a 


is 


is fully detailed in Fig. 115. 
Double-step clutches are cut in muck the same way as 


single-step clutches. 


The process is first to cut a single 


step clutch with wide teeth out of which is later cut 


the second step. 


The first part of double-step clutch 


cutting is therefore precisely as for single-step clutch»: 


except that after having completed the single-st: 
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ting, we interpose the performances necessary to pro- 
duce the second step between the last dead stock cut on 
the single-step clutch, and the performances “release 
the parts.” Observation indicates the detail of the sec- 
ond step to be as follows: 

After the last dead stock has been made on the single- 
step clutch, the operator lowers the table to a point 
which would place the cutter at the height of the second- 
step teeth, and takes a series of forming cuts. Only one 
forming cut is necessary since the second-step teeth have 
one side of each tooth in common with the first-step 
teeth. After the one forming cut has been taken, there- 
fore, there remains only the removal of the dead stock, 
the amount of which is determined by the width of the 
lower tooth. The considerations which apply to the 
dead stock cuts on single clutches hold for removing the 
dead stock on the second step. Forming and dead stock 
cuts having been taken, cutting of a double-step clutch 
has been completed, and it becomes necessary to posi- 
tion the table for the initial performance on the next 
clutch. This consists of moving the table laterally and 
raising it—in other words, that the two performances 
of “move table” and “lower table” that have previously 
been made be reversed in a single performance. The 
clutch is then released and the table cleaned as for a 
single-step clutch. 

Thus, we have all of the data needed to build up the 
operation for the double-step clutch except the perform- 
ances “lower table’ and “move and raise table,” which 
are secured by separate studies. 

The forming cuts on the double-step clutches have 
only half the depth of the single-step cuts and compen- 
sation must be introduced fo. this. In Fig. 114 is 
shown a derived study for double-step clutch milling. 


Eliminating Industrial Waste Caused by 
Tuberculosis 


The lives of one million Americans are being wasted 
every year: This sounds like an exaggerated state- 
ment, but it is not. Why? Because one million persons 
in the United States have active tuberculosis, and tuber- 
culosis is a preventable disease. Moreover, 70 per cent 
of this million persons are between the ages of 15 and 
15, the age period when they are wage-earners and 
producers. Last year 132,000 persons died from this 
preventable disease and there will be very nearly that 
many deaths in 1922. When these facts are realized 
we are not surprised at the statement, “industrial waste 
because of tuberculosis is enormous—it must be elim- 
inated,” 

When we realize also what this means in suffering 
and sorrow for friends and family we are even more 
anxious to help in stamping out tuberculosis. It has 
‘een found that somebody dies every four minutes from 
uberculosis, fifteen die every hour and 362 every day. 
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Two-thirds of these deaths are among wage-earners. 
They are men and women who can ill be spared. 

Through the efforts of the National Tuberculosis 
Association and its affiliated agencies, investigations 
have been made which prove conclusively that the 
productivity of one million workers can be conserved. 
As a matter of fact, in the past fifteen years, since 
the association began its work, the death rate has fadlen 
from 200 to 120 per 100,000 population. Statisticians 
have estimated that this is a clear saving of 75,000 
lives a year. 

Moreover, the saving in dollars and cents has been 
estimated. At Framingham, Mass., the world-famous 
health town, where the entire population co-operates in 
keeping down the mortality rate, it has been shown 
that if a community is willing to pay two dollars per 
capita per year for health work over a period of from 
ten to twenty years, it may count on reducing pre- 
ventable disease to almost a negligible minimum. Now, 
if tuberculosis were removed as a cause of death an 
average of two and a half years would be added to the 
mean life-time of every individual in the United States. 
This would result in a gross saving of at least twenty- 
five billion dollars to the industries and the people in 
a generation. During the same period the investment 
in health at the two dollar rate would cost over seven 
billion dollars. Thus, there would be a net saving of 
about eighteen billion dollars. Industry, with such a 
saving in happiness as well as in money, may well take 
steps toward helping to wipe out tuberculosis. 

The best method of reducing the number of cases of 
tuberculosis and thereby the death toll is 
through education. Men and women in industry are 
exposed daily to health hazards. If they can be taught, 
however, to realize that tuberculosis may be prevented 
through observing certain health habits they will be 
helping not only themselves as individuals, but th 
country in general. Five ways of conserving healin 


decrease 


and industrial productivity are through: (1) plent 
of sleep; (2) good nourishing food; (3) fresh out-door 
air day and night; (4) regular exercise, and (5) 


watchful knowledge of one’s physical condition, throug! 


having periodic examinations by a physician. Build up 
the powers of resistance from childhood to manhood 
and this disease cannot penetrate the system. Observe 


health habits and whether you work in factory, hom 
store, street or quarry, you will be performing a 100 
per cent day’s work with a 100 per cent physical con- 
dition. 

Until everyone in the country is brought to realize 
that tuberculosis is preventable, industrial waste will 
continue. To help in the big educational campaign 
against the “Great White Plague” the National Tuber- 
culosis Association and its 1,200 agencies are opening 
the Fourteenth Annual Christmas Seal Sale in Decem- 
ber. Buy seals and help eliminate the enormous yearly 


industrial waste. 























AMERICAN 








MACHINIST 





Vol. 55, No. 24 


Making a Crankpin Turning Tool 


Special Fixtures Used in Producing an Accurate Tool in Moderate Quantities — Grinding 
and Milling Devices for Securing Duplication and Accuracy 


SPECIAL CORRESPONDENCE 


at the shop of the Sawyer-Weber Tool Manufac- 
turing Co., Los Angeles, Cal., involves a number 
of interesting fixtures and operations, some of which 
are illustrated herewith. The main or active portion 
of the tool itself is shown in Fig. 1, where the crankpin 


Te making of the Weber crankpin turning tool 




















HOW THE CRANKPIN TURNER WORKS 


FIG. 1. 


or main bearing being turned 1s represented by the bar 
X which is held in and guided by the right angle jaw A, 
having two hardened and ground steel surfaces which 
guide the work and hold the tool firmly in position while 
cutting. 

The jaw A is adjustee vertically according to the 
‘graduation showr and ir accordance with the diameter 
of the pin being turnec The positior of the toolblock 
B determines the diameter of the pin as it carries the 
tool C into the work and holds it while the pin is being 

















FIG. 2 





turned. The tool is held by the clamp D while the 
swinging jaw £ is adjusted by the screw beneath so as 
to form a third guiding point on the pin being turned. 
The grinding of the right-angle supporting jaw A 
is shown in Fig. 2 in which the jaw is clamped in the 
simple fixture shown and both the faces ground at the 
same setting by means of a cup wheel. By traversing 
the table for the surface being ground as shown and 
then lowering the knee the vertical surface can be 
ground at the same setting and with the same wheel. 


MILLING THE CUTTERS 


The first operation in machining the cutters is shown 
in Fig. 3 where the two strips A and B are being milled 
for the base or bottom angle. This operation mills 
cutters in pairs at one setting. The kind of clamp used 
and the simple construction of the fixture itself is also 
shown. Fig. 4 shows the next step where the cutters 
have been reversed in a different fixture and both cutter 
strips are being milled in order to present a proper 
top rake to the work. One of the completed cutter 
strips is shown at A. 

After cutting up the strips to the desired length and 
hardening them, they are ground in the fixture shown 
in Fig. 5. Each cutter has its own independent clamp, 
as will be seen and the fixture holds. seven cutters. 
The independent clamping allows for any slight in- 
equalities which might exist in the various pieces. 

In order to secure the proper clearance angle on the 
cutting tools a special grinding holder is used as shown 
in Fig. 6. This locates the cutter in the proper posi- 
tion and insures uniformity which assists in the proper 
action of the tool on the crankpin. 

In Fig. 6 is shown the manufacturing method of 
grinding the cutter clearance, while Fig. 7 shows the 
way in which the clearance can be ground by the user. 
Here the cutter holding stand A, which is fastened to 
the toolblock holder, and a small portable electric grinder 
D are clamped to the angular supporting jaw. This 














GRINDING THE ANGULAR SUPPORT. FIG. 3. MILLING UNDER SIDE OF CUTTING TOOL, FIG. 4. CUTTING 


THE TOP RAKE 
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FIG, 5. GRINDING CUTTERS AFTER HARDENING. FIG. 6. GRINDING THE CUTTING CLEARANCE 

















FIG. 7. UTILIZING A PORTABLE GRINDER 
sharpening device is supplied when desired and enables 
the user to keep his various cutters in good condition 
and to be prepared for any kind of work which may 
come along. Very accurate grinding of the cutter is 
necessary to have it remove only the amount of metal 
necessary to true up the pin. Experience has shown 
that a pin which is 0.003 in. out of round can be trued 
up to a diameter only 0.0035 to 0.002 in. smaller than 
before. 


Is There Business For All? 
By JOHN R. GODFREY 


I’ve been reading the articles on management by 
E. W. Leach with much interest.. Not because I’m a 
manager, but because I want to be. And I’ve learned 
a lot from them. But where he says, on page 754, that 
there is “business for all,” meaning I take it, all the 
shops now in existence, I’m afraid he has let Polyanna 


hopefulness run far away with his own better judgment. 

The war demand made necessary a great increase in 
machine shop capacity of various kinds. The question 
of economical manufacturing and marketing was not a 
factor. We now find ourselves with no likelihood of a 
return of this demand but with a capacity far beyond 
our needs, 

Why shouldn’t we consider the machine shops as 
soldiers who volunteered or were drafted for the war. 
Now that their services are no longer needed they 
must disband and find some other job. Of course it 
isn’t easy, but some of the boys who gave up good jobs 
to fight overseas are not finding it easy either. But 
we would be foolish to tell them there was plenty of 
room in the Army if they only get out and hustle for a 
place. 

Here the simile ends, for there is a place for every 
man, soldier and otherwise, when proper economic 
adjustments are made. But this very economic adjust- 
ment means that many firms, large and small, which 
played a valiant part in the machine business, must find 
other fields of activity now. They must turn their 
capacity for shells into making printing presses, plows 
and other articles which are not over supplied with 
capacity. 

The best thing from an economic standpoint and the 
kindest thing from a humanitarian standpoint is to 
make the machine shops of the country see that some 
of them have got to hit the trail. If they can find some 
other line of work, well and good. But don’t encourage 
them to hang on until the overhead eats the shirt off 
their backs, when it would be better for them to go out 
and help raise hens and potatoes and to tuck a few 
dollars in a savings bank while they still have it. 

It’s a bad time to “kid” anybody on the business situa- 
tion—even ourselves. Business is coming back, the 
country is going to prosper as in the past, but liquida- 
tion also means elimination in many cases. So lets face 
the music—study our own case honestly—and if we’re 
elected to dig potatoes, do it with as cheerful a grin as 
possible. 
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XVII—Yale & Towne Manufacturing Co., Stamford, Conn. 


Traditional Form of Apprenticeship Modernized—Separate Shop for Training Apprentices— 
Apprenticeship Offered in Various Trades—Broad Experience Provided 


HE Yale & Towne Manufacturing Co., Stamford, 
Conn., maintains an apprentice training school 
and a training school for productive employees, 
both being under the supervision of the director of 
training schools. The apprenticeship system was estab- 
lished upon the present well-organized basis in 1908. 
here were in the employ of the company at the time 
this investigation made about 5,500 persons, of 
whom a large proportion were, of course, specialist 
operatives on the various products of the company, chief 
among which being the locks and builders’ hardware 
for which the company is so well known. 
Due to the extensive mechanical equipment required 


was 


for the work there is offered a large opportunity for 
training in the tool and diemaking trades. This has 
the equipment of separate tool sh for 
these separate training shops 
offering the distinctive feature of the apprentice de- 
partment, 

More than one hundred apprentices are at present in 
training, most of them in the toolmaking and diemaking 
Those in other trades include metal pattern- 
makers, product draftsmen, power and plant drafts- 
men, tool designers, electricians, screw machine oper- 
ators, and specialists in the heat-treatment of steel. 

The courses in screw-machine operation and the heat- 
treatment of steel cover three years, all other courses 
being of four-year duration. There is an apprentice 
agreement entered into between the boy’s guardian and 
the director of the school as representative of the com- 
pany. 


occasioned 


training apprentices, 


courses. 


TRAINING AN APPRENTICE 
As nine-tenths of the apprentices are in the tool- 
maker’s and diemaker’s course, their training will first 
be considered. During the first three or four months 


a very commendable attempt is made to provide a real 
trial course, and to that end the work is as varied as it 
There is much e'emen- 
instruction in the care and handling of machine 


can well be made for beginners. 


tary 





tools and the grinding of cutting tools. With this is 
provided a varied experience in roughing out of regular 
stock tools and some operations in the manufacture of 
small machine parts, upon which an estimate can be 
made of the mechanical capacity of the potential ap- 
prentice. 

If the young man proves acceptable, the next fifteen 
months are spent on tool work, which has been graded 
into three classes for lathes, three for milling machines, 
two for grinders, and one for planers and shapers. 
Each apprentice covers a definite amount of work in 
each class, but does not cover two classes on the sane 
machine in succession. The purpose of this intermit- 
tent training on the various machine tools is to give 
the apprentice, during the early part of his course, a 
thorough training in the handling of the machines used 
in his trade. To provide valuable experience in other 
types of work, each apprentice from this room also 
completes one month in the millwright department, two 
weeks in the belt room, two weeks on steam fitting and 
five weeks in the production grinding department. 

SPECIAL APPRENTICE COURSES 

The next sixteen months are in a separate training 
shop at more advanced tool work on stock tools. Here 
the apprentices carry each job through all operations 
to completion. The work is graded into six classes, 
and an apprentice is advanced from class to class as 
rapidly as his ability warrants. During this stage of 
his training the apprentice has the very valuable ex- 
perience of one month in the hardening room. 

Having thus concluded the time assigned to separate 
training shops, during the final year of apprenticeship 
the young man is sent into either the main toolroom or 
dieroom, where he works under the shop foreman. A 
record of each apprentice’s performance is kept on the 
progress report shown in Fig. 70, which report is filled 
in with ratings of both school and shop work. 

In metal patternmaking the practical experience must, 
of course, be gained in the patternshops. However, for 
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at least one month, the apprentice is assigned to the 
iron foundry, and likewise to the brass foundry. 

For the draftsman there is a differentiation into 
machine and tool design, product designing, and power 
and plant drafting. Apprentices in machine and tool 
design are selected from the toolmaking and diemaking 
course, because of their special talent for this work. 
These apprentices and aiso the apprentices in product 
design receive special training in patternmaking, 
foundry work, and product assembling. The appren- 
tices in the power and plant drafting course receive 
training in all branches of the power and plant main- 
tenance departments, including millwrighting, steam 
fitting, power plant operating, electrical construction, 
and building layouts. 

This varied basic training is in all cases supple- 
mented by four to five hours per week of technical 
instruction on the company’s time. 

The following subjects are scheduled, with the sub- 
ject matter varied as much as possible to suit the special 
requirements of each group: 


Mathematics Machine and tool design 
Mechanical drawing Design of screw-machine cams 
Mechanics Shop talks 


Business English Metallurgy 
Talks on subjects of general Chemistry of Iron and Steel 
interest Electricity 
Training in the regular departments must, of course, 
P ia 


ee 
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FIG. 71. CERTIFICATE OF APPRENTICESHIP 
be by the shop foremen of those departments, but in 
the special training departments it is given by five 
especially selected instructor-foremen. 

Apprentices’ pay is now at the following wage rates: 
19, 20, 22, 24, 27, 30, 33, and 40 cents per hour, respec- 
tively, for each of the six-month periods into which the 
course is divided, the rates for the three-year courses 
ranging from 22 to 40 cents per hour. At the conclu- 
sion of the course the usual hundred-dollar bonus is 
paid, and a certificate of apprenticeship is conferred. 
Fig. 71 shows the certificate, a miniature copy of which 
is also given each graduate to carry in his card case. 

For the training of both women and men as special- 
ists in the production departments there has been some 
development of the vestibule school idea. This course 


is naturally varied in length to correspond to the diffi- 
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culties of the particular operation to be learned, and to 
the capacity of the learner in acquiring the necessary 
skill. During this learning period a fixed minimum 
wage is paid, until standard production is reached and 
the worker is transferred to regular production at the 
established piece-rate wages. 


Co-operation in Foreign Trade 
By W. H. RASTALL 


Chief, Industrial Machinery Division, Department of Commerce 

My attention has been called to the article entitled 
“Co-operation in Foreign Trade” that appeared on page 
846 of American Machinist. 

We here in Washington appreciate very much the 
spirit of co-operation shown in your article, and feel 
the need of establishing closer contact between the 
manufacturer of machinery and his market overseas. 
The remarks that you published describing the work 
of this bureau and the American consuls abroad, seem 
to overlook changes made by Secretary of Commerce 
Hoover when he recently reorganized the bureau, at 
which time he established the Industrial Machinery 
Division with instructions to do everything possible to 
provide manufacturers with the information they might 
require in promoting their foreign trade. Secretary 
Hoover has placed the division in the hands of men who 
have actually sold machinery in Asia and South Amer- 
ica for a considerable number of years, and are thor- 
oughly familiar with all practical details of the problem 
of marketing American machinery abroad, and have a 
personal knowledge of the conditions existing 1n most 
of the important cities on those continents. In addition, 
the division is provided with a great deal of information 
regarding the markets in other sections of the world, 
and holds itself ready at all times to assist the American 
manufacturer and furnish him with the information 
that he needs, not only as described in your article, but 
in those having to do with all problems concerning 
foreign trade. 

The division will be very glad indeed to receive from 
manufacturers and exporters information jndicating 
what particulars they would like te receive from any 
and all foreign markets. 
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Elements of the Heat-Treatment of Steel 


By H. J. FRENCH 


Metallurgical Engineer, Bureau of Standards, Washington, D. C. 


(Continued from last week’s issue.) 
N ORDER to harden steel it is necessary to exceed 
| the transformation temperatures represented by the 

line GOSK in Fig. 2, for the aggregate (ferrite and 
cementite) formed in slow cooling through the critical 
ranges cannot be hardened materially, if at all, by 
quenching. Heating for hardening is carried out in 
the same manner as that for annealing and the precau- 
tions previously outlined are also applicable. Baths 
of molten lead, barium chloride, sodium chloride, etc. 
are sometimes used where it is desired to minimize 
oxidation. They have a decided advantage of ease of 
temperature control, but decarburization will result 
from too long heating in salt baths. 

Too high a temperature is also to be avoided, as a 
coarsened structure, accompanied by an increased brit- 
tleness and a greater tendency for the material to warp 
and crack in cooling will result. On the other hand, 
a temperature too close to the critical ranges may in 
practice result in only partial hardening and will thus 
produce inferior results. As an example of the effects 
of different quenching temperatures on the properties 
of steel, there are given in Fig. 11 results of tests on 
an alloy containing about 1 per cent carbon. 

It is not good practice to place steel in an extremely 
hot furnace and depend upon the furnace cooling to the 
desired temperature by the time the steel reaches this 
same point, both because of the heating rate which 
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FIG. 11. EFFECT OF VARYING OIL-QUENCHING TEMPERA- 
TURES ON THE TENSILE PROPERTIES OF 1 PER CENT 
CARBON STEEL. HALF-INCH ROUNDS QUENCHED 
IN OIL FROM TEMPERATURES SHOWN AND 
TEMPERED AT 538 DEG. C. (1,000 DEG. F.) 





results and also because of the possibility of the steel 
becoming over-heated. As the grain size is dependent 
upon the maximum temperature obtained, “quenching 
on a falling heat” should not be used, as obviously the 
coarsened structure will not be obliterated in this pro- 
cedure. 

Under otherwise similar conditions the properties of 
quenched steel depend upon the cooling medium. Dif- 
ferent liquids have different cooling properties and so 
impart different degrees of hardness to the metal. Ir 
Table 5* is given a comparison of the more commonly 
used oils, brine and other media with water. The data 
given illustrate roughly the relative hardening that 
may be expected and show that with increase in tem- 
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perature, the rapidity of cooling by water diminishes 
considerably. A change in cooling properties of vari- 
ous quenching oils is also found, but to a much smaller 
degree. The need of an adequate supply of the liquid 
and a circulating system such that the temperature cf 
the bath will not rise materially with the continued 
introduction of hot steel is at once evident. 


QUENCHING OPERATIONS 


The method of introducing the metal in the quench- 
ing bath is of considerable importance in successful 
hardening. The minimum time should be allowed be- 
tween removal from the furnace and its introduction 
into the cooling liquid. Particular care in this respect 
is required for small pieces which lose their heat 
rapidly. Long thin pieces are preferably introduced 
axially while irregular sections should, as far as pos- 
sible, be introduced with the long dimension at right- 
angles to the surface of the liquid. 

Difficulty is frequently encountered in hardening 
medium- and high-carbon steels when immersed in 


*Prepared by M. A. Grossman, Electric Alloy Steel Co. 
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rapid cooling media such as water or brine. In cooling 
from a high temperature steel contracts, as do other 
metals and alloys, until the critical ranges are reached, 
when the steel not only ceases to contract with further 
decrease in temperature but actually expands a con- 
siderable amount. This phenomenon called “dilata- 
tion” is represented graphically in Fig. 12 and it is not 
difficult to visualize what happens in rapid cooling. The 
surface of the metal almost immediately becomes cold 
and “rigid” while these dimensional changes are going 
on in the interior of the mass. Stresses are set up 
which cause distortion, and in cases of brittle alloys, 
often fracture. 

In hardening, as in annealing, the previous history 
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ABOUT 1-IN. ROUNDS, OIL QUENCHED, FROM 885 DEG. 
c. (1,570 DEG. F.) TEMPERED AS SHOWN. (DATA 
OBTAINED FROM §&. A. E. HANDBOOK) 


of the material is of importance. For example, parts 
such as crankshafts, connecting rods and gears will in 
most cases show much less distortion in hardening if 
properly normalized or annealed after forging than if 
quenched without such preliminary treatment, which in 
the particular cases mentioned is essential. 

In general, low carbon steels are not subjected to 
quenching and tempering as are the higher carbon 
alloys since the benefits derived are not commensurate 
with the cost of these operations for quite evident rea- 
sons. Occasionally, however, such steel is water 
quenched for increased stiffness. As mentioned pre- 
viously it is the condition of the cementite which de- 
termines the properties of the steel. Low carbon alloys, 
because of their relatively small proportion of carbide 
are not expected to be, and are not, as susceptible to 
variations in rate of cooling as are those steels having 
a large proportion of the controlling constituent. Com- 
parative values for steels of various compositions are 
given in Table 6 to show the effects of quenching on the 
properties of rolled carbon steels. 


TEMPERING 


Quenched carbon steels, except for those quite low in 
carbon, are generally too brittle for most purposes and 
often harder than necessary. In order to reduce brit- 
tleness and relieve the internal strains caused by the 
previous sudden cooling, a reheating to temperatures 
below the critical range is resorted to and this process 
is called “tempering” or “drawing.” The magnitude of 
the effect depends largely upon the temperature, which 
is generally between 205 and 677 deg. C. (400 and 1,250 
deg. F.), but also somewhat upon how long the tem- 
perature is maintained. 
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FIG. 14. TEMPERING OF 0.45 PER CENT CARBON STEEL. 
ABOUT 1-IN. ROUNDS, OIL QUENCHED FROM 816 
DEG. C. (1,500 DEG, F.) TEMPERED AS SHOWN. 

(DATA OBTAINED FROM S&S. A. E. HANDBOOK) 


It would of course be desirable to control the proper- 
ties of steel in a single operation by varying the rate 
of cooling in quenching, thereby eliminating the tem- 
pering. However, in practice it is not feasible to have 
an infinite variety of cooling media so that the steel is 
first thoroughly hardened and then tempered to the 
desired degree. 

Hardened steel is in an unstable condition at room 
temperature but owing to its rigidity a return to its 
more stable form in a reasonable time is not possible. 
With the greater plasticity resulting from heating, this 
transformation gradually takes place and the structures 
martensite, troostite and sorbite are obtained in the 
order named as the temperature is increased. In prac- 
tice, hardened carbon steels are rarely austenitic for 
it requires exceedingly high carbon, a high quenching 
temperature and very rapid cooling of small pieces to 
produce this structure. Therefore the question of 
whether the austenite is transformed on tempering 
directly into troostite will not be discussed. On tem- 
pering martensitic steels troostite and sorbite are pro- 
duced and likewise, under suitable tempering, a steel 
which is troostitic is changed into sorbite. These 
structural transformations are, of course, accompanied 
by changes in physical properties as is shown in Figs. 
13 to 15, inclusive, for low, medium, and high-carbon 
steels. Quenched low carbon steel is affected to a rela- 
tively small degree by tempering while the changes 
become more marked with increase in carbon content. 

In tempering as in other heat-treatment operations 
the time-temperature relations are of importance. Long 
time at a given temperature will in practice produce 
about the same physical properties as a somewhat 
shorter time at slightly higher temperatures. How- 
ever, the first relationship is much to be preferred be- 
cause of the greater uniformity obtained and because 
of the slightly superior physical properties frequently 
produced. 

In general the rate of cooling from the tempering 
temperature is of secondary importance. Too rapid 
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rates are, however to be avoided for reasons already 
discussed under hardening, especially where low tem- 
pering temperatures in the range of “temper colors” 
are employed. Steel frequently shows a tendency to 
develop minute cracks which later may result in failure 
when rapidly cooled from this range. It has also been 
found in certain alloy steels that the rate of cooling 
may, in individual heats, have a marked effect on the 
impact resistance without affecting the tensile proper- 
ties of the steel. This phenomenon (which is not well 
understood) is called “temper brittleness,” “blue brit- 
tleness,” etc., and it is claimed that similar results have 
been encountered in carbon steels. Such effects, as far 
as the latter class of steels is concerned, have rarely 
been met however. ‘ 

The relation between the tempering temperature and 
previous quenching operation is to be considered. In 
the treatment of a given steel a higher tempering tem- 
perature is required to produce a given tensile strength 
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FIG. 15. TEMPERING OF 1 PER CENT CARBON STEEL 
ABOUT 3-IN. ROUNDS OTL QUENCHED FROM 843 DEG 
C. (1,550 DEG. F.). TEMPERED AS SHOWN 


after water quenching than when oil is used. Whether 
it is beneficial to use a drastic cooling and higher tem- 
pering temperatures or a slower cooling is open to 
discussion. As far as the tensile properties of struc- 
tural carbon steels are concerned, slightly better results 
are obtained after water quenching. There is, however, 
greater danger of producing quenching cracks (es- 
pecially in irregular sections) and of encountering 
greater distortion. 

The average heating furnaces used in annealing, nor- 
malizing and hardening are not well adapted to accurate 
control at the lower temperatures used in tempering. 
Molten baths are therefore more often employed be- 
cause of the ease of temperature control and the fact 
that they minimize oxidation. A partial list of baths 
frequently encountered is given in Table 7. 
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TABLE V. APPROXIMATE INDICATION OF THE RELATIVE 
HARDENING POWER OF QUENCHING MEDIA 


Time of Cooling Specimen 
from 800 to 550° C. 


Quenching Medium (1472 to 482° FL) 


eT C's ia o's.4 bobs uaeadtedbewsbenet 1.0 
Nee Gi Seb ilin coos. . Si bcach eis ecdi 1.2 
Water at 80 1.4 
Water at 100 3.0 
Brine at 20° C 1.0 
Brine at 60 1.0 
Brine at 80 1.2 
Aleohol at 20° ¢ 1.0 
Corn oil at 20° C. to 75° ¢ 1.3 
Fish oil 1.5 to 1.9 
ard oil 1.6to 1.8 
Sperm oil 17 
Linseed oil 1.8 
Cottonseed oi! 1.9 
Mineral oils, 20° C 1.3to25 
Mercury, 20° C 2.5 
Glycerine, 20° C =a 3.0 
\ 2r0i, *¢ i> . 15.0 


While the most desirable method of treatment is to 
harden and then temper at the required temperature 
various short cuts are used in combining these two 
operations. In some cases, as in the treatment of 
tools, use is made of so-called “temper colors” which 
appear on a bright surface of the metal when heated 
in an oxidizing atmosphere, due to the formation of a 
thin film of oxide. An approximate temper color scale 
is given in Table 8. Under certain conditions the 
colors tested are a measure of the surface temperature 
of the material but their occurrence in the temperature 
scale will depend upon the composition of the steel and 
the time at the given temperature. 

In the heat treatment of chisels the following pro- 
cedure is sometimes employed: The tool is heated 
throughout to the desired temperature for hardening 
and the point is then immersed in the quenching liquid 
until cold. It is then removed and the heat contained 
in the body of the tool is allowed to “creep” to the 
point which is gradually heated and so passes through 
the range of various temper colors. When the desired 
color appears the entire tool is quenched. When the 
treatment is carried out by an experienced operator 
excellent results are obtained and in addition to a 
hard, slightly tempered point, the body remains tough, 
having been slowly cooled through the transformation 
ranges. 

Large masses are sometimes hardened and tempered 
in one operation by immersion in the quenching liquid 
for a given time, which will leave sufficient heat in the 
metal to effect the desired tempering. However, such 
procedure is controlled with difficulty so that uniform 
properties may not be always obtained in production. 
In some instances a similar procedure is employed 


TABLE VI.. EFFECTS OF QUENCHING ON THE PROPERTIES 
OF STEELS OF VARIOUS CARBON CONTENTS 
Tensile Str. Yield Pt. PerCent Per Cent 


Per Cent Lb. per Lb. og El. Red. 
Carboa Treatment Sata Sq.In 2 In. A. 

0.14 Asrolled 59,500 45,000 37.5 67.0 

866° C. water 90,000 21.0 67 0 

866° C. ofl. ...... 71,500 56,500 34.0 75.5 

0.46 Asrolled......... 86,500 52,500 a ; 30 7 

819° C. water... 220,000 0.0 

ag a 126,500 87,500 20 3 51.9 

0.57 Asrolled........ erp 106,500 57.000 19.0 27.4 

809° C. water....... .. 215,000 0.0 0.0 

gg Fe Pere 152,000 105,000 16.5 40.3 

0.71 As rolled......... ; 128,000 66,000 15.0 20.5 
800° C. water....... ’ skin ie 

gg a te 184,500 100,000 1.5 0.0 

1.08 Asrolled........... 152,000 86,000 9.5 13.3 

90° C. water... 153,000 0.0 0.0 

790° C. oil ; 192,500 127, 000 10.5 34.0 


From “‘The Effect of Carbon on the Physical Syegerties of Heat-Treatec 
Carbon Steel,” by *l. H. Nead. T.A.I.M.F., 1915, p ‘ 
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where a drastic quenching is used and the material 
removed from the bath before cold to prevent cracking. 
It is immediately placed in a furnace at a higher tem- 
perature for tempering. There is more reason for 
following this procedure than the previous one, which 
should not be used if some other method can be em- 
ployed. 

As previously mentioned, hardened Steel is in an 
unstable and internally strained condition as a result 
of rapid cooling, but because of its rigidity at room 
temperature it is not capable of transforming into its 
stable form. That there is a tendency for a readjust- 
ment and relief from its strained condition is evi- 
denced by the gradual dimensional and other physical 
changes observed over long periods of time. The exact 
nature of these changes is obscure but where constancy 


TABLE VII. MOLTEN BATHS FOR TEMPERING 
To about 260° C. (500° F.)......... Heav ~ such as fresh cottonseed, min- 
eral oul, etc. 
260° C. to about 538° C. (500 to Mixtures of salts such as sodium and po- 
I rs ota « 6'e'e ium nitrates. 


Above about 538°C. (1,000° F.)..... Molten lead, and salts, such as barium 
: chloride, sodium chloride. 

is desired either a long time must pass between the 
hardening and use of the material or methods of treat- 
ment which will hasten their completion must be used. 

It is not the purpose of this paper to outline fully 
the various manifestations of changes as observed by 
different investigators, but merely to point out that 
changes do occur in quenched steels with time and that 
they may be hastened an! possibly brought to practical 
completion by suitable treatment. Such methods when 
used are called “artificial seasoning,” “aging,” et cetera. 

Probably the oldest method aside from the natural 
aging produced by time, consists in immersion of the 
hardened steel in boiling water (100 deg. C. 212 deg. 
F.) for varying periods. Under such treatment the 
changes which occur in months and even years are 
brought about in days and even in hours. Heating to 
somewhat higher temperature but not high enough to 


TABLE VIII. TEMPER COLORS 
Pe ORES. .. oc chinnkedtatenetuthas 1 hr. at 188° C 8 min. at 238° C, 
(370° F.) (460° F.) 
RR is.6 dB ed otbeesie en 04 taba 199° € 265° € 
(390°? F) (510° F.) 
NS 5 Sn atas ch eu eae heb a twee 210° € 93° 
(410? FY (560° F.) 
ES RS ee Fy Cee e 221°C 321°C 
(430° F.) (610° F.) 
PO Mindek. ntded acchtaxs Scudeswe se 232° C 337° C 
(450° F.) (640° F) 
a ee aes 254°C 349°C 
(490° F.) (660° F.) 
IA dade ahd tvebes vanessceeces 265° C. 76° C. 
(510° F) (710° F.) 


Values obtained from the catalog of the Midvale Steel Co. 


produce tempering, usually in oil baths for convenience, 
has likewise been used. Repeated alternate heating 
and cooling to temperatures respectively above and 
below room temperature has been tried in the seasoning 
of gage steels with varying degrees of success. This 
latter method may or may not involve a change in 
state of the material whereas the other treatments re- 
ferred to depend for their effects upon the time-temper- 
ature relationship. 

There is generally little exact information available 
along these lines and, as mentioned above, the changes 
are not well understood. 

The operations encountered in the case hardening of 
steels may be grouped under two classes as follows: 
(a) Carburization, often called concentration or car- 
bonization, whereby the carbon content of the surface 
of low carbon steel is materially increased so that it 
may be hardened by quenching from above the critical 
range, and (b) subsequent treatment for hardening. 


Cut Production Costs—With Modern Equipment 








963 


The result of such treatment is to produce a mate- 
rial of dual nature having a very hard wearing surface 
supported by a tough, resilient interior for withstand- 
ing shocks such as are encountered in gears, cams, 
pins, etc. 

Steels which are to be case hardened, whether plain 
carbon or alloy, generally contain in the neighborhood 
of 0.20 per cent carbon, as obviously a medium or high 
carbon interior would not meet requirements for tough- 
ness and resiliency of the core and in addition the 
higher carbon content would retard effective carburi- 
zation, 

In practice, carburization may be carried out in 
either liquids, solids or gases. In all cases the mate- 
rial is heated under the action of the re-agents for 
definite periods of time at definite temperatures, which 
are usually above the critical ranges of the base steel, 
though in some cases lower ones are used. 

The most common method in which molten re-agents 
are used is that known as “Cyanidation” or “Cyanide 
Hardening.” The steel is immersed in molten potas- 
sium cyanide, or sodium cyanide, sometimes mixed 
with chlorides for from 1 to 15 minutes at about 800 to 
900 deg. C. (1,472-1,652 deg. F.) and then quenched. 

A more recent method invented by Porter W. Shimer, 
of Easton, Pa., makes use of fused salts which do not 
possess case hardening properties, such as sodium, cal- 
cium or barium chlorides or mixtures of these, into 
which is introduced fresh calcium cyanimide which 
imparts active case hardening properties to the bath. 
As soon as a lively evolution of gas is obtained the 
steel is introduced for a short time and then quenched 
in the usual manner. 

Carburization by means of solid re-agents is the 
most widely used where a hard, wear-resisting surface 
and tough interior is required. The steel is placed in 
a closely covered box of steel, cast iron or other suit- 
able material which is filled with the re-agent and is 
heated for from 5 to 20 hours at temperatures between 
about 875 to 950 deg. C. (1,607 and 1,742 deg. F.). 
The characteristics of the “case,” both as to depth and 
distribution of carbon, will depend upon the carburiz- 
ing re-agents used, the original composition of the 
steel, the temperature, and the time of heating and 
cooling. The method of packing the boxes and posi- 
tion of the steel is of great importance in obtaining 
uniform results. Mixtures of charcoal, charred leather, 
bone, etc., with barium carbonate or other carbonates 
are widely used as carburizing re-agents. 

Carburization is also carried out under the direct 
action of carbonaceous gases, which are particularly 
applicable when considerable depth of carbon is re- 
quired. One method is to heat the work in a slowly 
revolving retort into which gas is introduced under 
pressure. A number of gases or mixtures may be used 
including carbon monoxide and hydrocarbons such as 
ethylene, methane, etc. The carburized steel is then 
hardened according to one of the following methods: 

Quenching from the carburizing heat is the method 
a'most universally employed after cyanidation. In this 
process a very thin high-carbon case is obtained in a 
relatively short time, so that there is not much coarsen- 
ing of the structure. It is applicable when the more 
complicated treatments would not give improvements 
commensurate in value with the work involved. 

When using solid re-agents such procedure results 
in a brittle product of lowest strength, for the coars- 
ened structure in both core and case, which comes 
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from long heating at high temperatures, is not refined. 
Allowing the steel to cool to slightly above the critical 
ranges of the high carbon case before quenching mini- 
mizes the danger of distortion, but the structure of the 
steel is still coarsely crystalline and only slightly in- 
creased strength is obtained. Both of these methods 
are unpleasant to carry out, due to the release of the 
gases contained in the pot and the difficulty of pre- 
venting small particles of hot compound from spreading 
all over the hardening room. Cooling the carburized 
steel in the pots and treating by either of the following 
methods is much to be preferred. 

Where the material is not subjected to the most 
severe service and only a hard surface is required a 
single reheating to a temperature just above the criti- 
cal ranges of the case and subsequent quenching for 
hardness is often used. With this treatment the core 
remains coarsely crystalline, but refinement of the case 
has been effected. 

In order to develop the best properties a so-called 
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“double” treatment is the one recommended and widely 
used. The carburized steel is reheated to a high tem- 
perature for refinement of the core and then cooled 
(most often quenched). A second reheating.to a some- 
what lower temperature, but above the critical ranges 
of the high carbon case is then carried out for grain 
refinement and the steel quenched. With such treat- 
ment a tough close-grained core with a refined and 
hard case are obtained and the steel will develop higher 
strength with greater toughness than can be obtained 
by any of the previous treatments. 

At times a third reheating to about 180 deg. C. (356 
deg. F.) is used for reducing the strains set up in 
hardening, and this results in increase in toughness of 
the product without any material decrease in hardness 
of the case. 

It must be quite evident that in carrying out these 
operations a large number of variables will be en- 
countered, which for satisfactory results must be under 
control 
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gas cutting in the past few years, it is interesting 

to note the results now being obtained as well as the 
effect that the intense heat has on the metal being cut. 

In Figs. 1 and 2 are shown the front and back ends of 

a locomotive main rod after the cutting has taken place. 

These ends were originally solid slab forgings, 5? in. 

thick, laid out and marked for cutting. The illustra- 

tions indicate the cutting time as well as the lineal 


[: VIEW of the great progress made in oxy-hydrogen 


FIG. 1. 





SOLID END OF ROD ROUGHED OUT WITH TORCH. 






inches covered and give detailed data as to the section 
of material and the speed of the work. It will also be 
interesting to observe the cutting time and realize how 
long it would have taken to rough out this work on a 
machine in the usual manner. 

In order to determine the exact condition of the steel 
adjacent to the cut edge, compared to that of the 
original forging, one test piece was taken from near 
the cut edge and one from the center of the forging. 





FIG. 2. BACK END OF MAIN ROD AS CUT WITH TORCH 
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FIGS. 3 TO 11. MICRO-PHOTOGRAPHS OF METAL NEAR THE CUT SURFACE 


The physical tests on these pieces showed such a slight 
difference that it could not be attributed to any heating 
action from the gas cutting. 

Drillings were taken in the same manner and there 
was practically no difference on analysis. 

Micro-photographs were then taken of each test piece, 
magnified 100 diameters and are shown herewith. The 
first photograph, Fig. 3, was from the test piece taken 
near the center of the rod, while Fig. 4 was from a piece 
near the cut edge. 

To ascertain the exact depth to which the heat pene- 
trated, similar micro-photographs were taken from the 
cut edge as follows: 

Fig. 5 was taken directly on the cut edge and clearly 
shows the excessively large crystals due to the intense 
heat. 

Fig. 6 was taken 4 mm. (0.0197 in.) from the edgé 
and shows practically the same structure although the 





crystals are slightly smaller than the ones in Fig. 5. 

Fig. 7 was taken 1 mm. (0.0394 in.) from the edge 
and shows still smaller crystals. 

Fig. 8 was taken 14 mm. (0.0591 in.) from the edge 
and shows very decidedly smaller crystals. 

Fig. 9 was taken 2 mm. (0.0787 in.) from the edge 
and practically duplicates Fig. 3 which was taken from 
the center of the rod. 

Figs. 10 and 11 were taken 2} mm. (0.0984 in.) and 
3 mm. (0.1181 in.) from the cut edge and are the same 
as Fig. 9, from which it will readily be seen that the 
structural change does not extend beyond approximately 
te inch. 

With this point determined it is readily seen about 
how much stock should be left on forgings which are 
roughed out in this manner. With % to ss in. left for 
finishing, the quality will be the same as the solid metal 
of the original forging. 
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Prevention of Wastes in Industry 


Defective Administrative Methods the Major Cause of Waste in Manufacturing—Discussion 
of the Reward Class of Incentives for the Prevention of Wastes 


By FRED J. MILLER* 


Industry devoted most of its attention to wastes 

of time and effort because these are far more 
important than wastes by direct loss of materials. J 
think I need not discuss the grosser forms of industrial 
wastes that come from loss, in various ways, of supplies 
and materials. Such losses are relatively unimportant 
and means of preventing them are now very generally 
understood, and are in use in practically all establish- 
ments in which it is realized that the safe-guarding of 
such things that cost money is as important as the 
safe-guarding of money itself. 

I am asked to discuss, not simply wastes in industry, 
but incentives for the prevention of such wastes and 
here we are confronted with the anomaly that those who 
would be supposed to have the greater incentive for the 
prevention of industrial wastes, are found to be respon- 
sible for the major portion of the wastes that occur. 
Responsible I mean in the sense that they, the owners 
and directors of industries, are the ones and the only 
ones, who can adopt effective means to stop these 
wastes, 

This seems to indicate that, not only must there be 
incentives for the avoidance of waste, but there must be, 
also, a clear realization that preventable wastes are 
occurring and a general understanding of the reasons 
for them and the means by which they may be pre- 
vented. 

It is natural for the normal man to be active in some 
way—either mentally or physically or both. There is 
scarcely a greater punishment that can be inflicted upon 
him than complete, enforced idleness, such as results 
from solitary confinement in a dark cell. 

It is perhaps industry’s chief problem to conserve, 
develop and make use of the natural desire of the normal 
individual to be accomplishing something, and further 
to relieve workers, so far as possible, from such condi- 
tions of work as are deadening to ambition, to initiative 
and-to the creative instinct. Far more can be done 
along that line than may seem possible at first sight and 
the results of even the simplest efforts in that direction 
have, in many cases, been very excellent for all con- 
cerned. 

In a recently published magazine article, the differ- 
ence was clearly shown between having a foreman tell 
a group of workers that they must work overtime, and, 
on the other hand, allowing the workers themselves to 
pass to each other and read a letter from a customer 
saying that unless his order was shipped by a certain 
date, he would consider himself at liberty to cancel it. 
The workers themselves decided to work overtime to 
prevent cancellation of the order. And in all such cases, 
the more ambitious workers can exert an influence upon 
the others far more effective than any other influence 
than can be brought to bear upon them. 

Incentives may be grouped in two general classes 


T= Committee on Elimination of Waste in 
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which may be called the penalty class and the reward 
class. The penalty incentives, in the form of the lash 
or other gross physical punishments were more common 
in slave times than they are now; but the penalty incen- 
tive still persists here and there in various forms and 
there are still too many in our industries who seem to 
recognize no other kind, not knowing it is still true 
that, “he who owns a slave is himself in chains.” 

Incentives of the penalty class make people afraid not 
to do the things they are ordered to do. Incentives of 
the reward class tend to make people want to do the 
things that are expected of them. These two classes of 
incentives, of course, differ widely in their nature, but 
they differ no more than the results that are obtained 
by them. 

I do not know what course the discussion of this ques- 
tion may take here today, but I prefer to confine myself 
to discussion of the reward class of incentives as being 
the only one worthy of consideration in connection with 
industries carried on in an enlightened age and in deal- 
ing with free men. 

The reward class of incentives may be divided into 
two sub-classes that may be called respectively group 
rewards and individual rewards. 

Profit sharing, group insurance, employee representa- 
tion or participation in management, most of the so- 
called welfare work, general or so-called “horizontal” 
increases in wages, bonuses paid to all employees alike 
etc. are, and are intended to be, group incentives; while 
individual increases of wages, piece work, bonuses to 
individuals for specific individual attainments are, of 
course, individual incentives. 

Whether group or individual incentives should be 
employed in a given case depends upon the circum- 
stances of that case; but my own experience and 
observation lead me to the belief that, after we have 
established good working conditions, such as _ well- 
lighted, heated and ventilated work places; done what 
we can to keep them in good sanitary condition and as 
free as possible from danger of accidents; and have 
foremen and other executives who have been selected 
and trained to take an enlightened and “human” 
attitude toward employees, the rest of the way to the 
best possible general results is through individual 
reward incentives, which may take the form of higher 
hourly wages paid to individuals for individual attain- 
ments, a bonus paid for definite attainment, advance- 
ment from the ranks to successively higher executive 
positions, or, all of these together, with, so far as I have 
been able to perceive, about equally good results when 
applied intelligently. And they can be applied intel- 
ligently only when means are provided for having a con- 
tinuous record of every employee’s performance with 
reference to established standards; so that reward 
incentives will not be based upon any executive’s 
prejudices or whims but upon actual and demonstrated 
service rendered in doing the work for which the plant 
is operated. 

As a consequence of the acute situation and the very 
troublous times we have been and still are passing 
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through, there has been, I think, some tendency to over- 
elaboration in certain of the measures taken to overcome 
our industrial difficulties. As for me, I still have faith 
in the comparatively simple means of enlisting the 
enthusiastic co-operation of minor executives and 
employees and an essential part of this is to give them 
such treatment as every man likes to receive from those 
with whom he comes in contact; always remembering 
that work-people are not, after all, essentially different 
from other people; are at least as readily responsive to 
candid, fair and courteous treatment as are other people, 
and also as well able to judge whether or not they are 
receiving it. 

And along with this there must be avoidance of the 
large industrial wastes that come from overloaded 
inventories; slow movement of materials through the 
successive operations of manufacturing; unskilled, 
because inadequately studied, and developed manipula- 
tion of materials; inability to definitely and promptly 
place responsibility for delays; failure to clearly dis- 
tinguish between those things which are the workers’ 
responsibility, the foreman’s responsibility, the super- 
intendent’s responsibility, and the owner’s respon- 
sibility. 

That all these, as well as the designer engineer, have 
their separate responsibilities is, in a general way, well 
recognized; but in our manufacturing establishments, 
there is usually no means for definitely assigning 
responsibility in such manner that a record is made, 
clearly showing to all concerned where the responsibility 
lies and whose duty it is to take steps to correct the 
defect, assuming it to be remediable. Such a record 
does away with arguments and the attempts to shift 
blame from one to another until finally it rests upon the 
man who cannot “talk back” or is canny enough not to 
do so and must bear it, smarting under the belief that 
he is unjustly blamed, and being disheartened and per- 
haps alienated by what he regards as being grossly 
unfair to him. 


BLAME LIES WITH ADMINISTRATION 


The major cause of waste in manufacturing lies in 
defective administrative methods, for which, in general, 
no one is to be seriously blamed, for they are the 
methods that have the sanction of long usage, and by 
them, or rather in spite of them, many successful enter- 
prises have been, and are being, conducted. 

Certainly owners and managers are not to be blamed 
in the moral sense for following well established 
methods and practices, and of course, they should follow 
them until they become convinced that there are better 
methods and practices that are open to them. On the 
one hand, we see employees who are too easily prevailed 
upon by charlatans to take up methods that are little 
better than a group of unrelated “stunts,” and on the 
other hand those who always delay progress along new 
lines until pretty nearly everyone else is far in advance 
of them. 


ENGINEERS SHOULD EDUCATE 


It is the work of engineers to educate and to show the 
better ways, and I predict that, as time goes on, our 
industries will be more and more directed by engineers 
who know how to direct them for production and who 
will regard production and service as the prime object 
to be obtained by an industrial organization. When this 
change has been effected, one of the greatest causes of 
waste will have been removed. 
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I could mention entire industries that are in the 
control of men who are little if at all interested in pro- 
duction, but devote their entire attention to high 
finance, too much of which is also crooked finance. 

All signs point to new conditions under which our 
industries must be conducted. Improved methods of 
administration may go very far, but along with them, 
and an essential part of them, if we are to attain the 
highest immediate success and prepare for still further 
progress in the future, must be full recognition of the 
transcendent importance of the human element in our 
industries. Means must be found to remedy and avoid 
the condition into which so many of our industries have 
fallen, and in which the attitude of employers and 
employees toward each other ranges from indifference 
or suspicion to more or less open and avowed hostility 
and a keen desire for revenge of wrongs, real or 
imaginary. 

Ambitious men must be expected to have ambition 
for the welfare of their families, and from the social, 
political and industrial standpoints, this is desirable 
and indeed necessary if our industries are to thrive by 
rendering service to society. 

Foremen must be looked upon and must regard them- 
selves as leaders, inspirers and teachers of their men 
rather than mere drivers; means must be provided by 
which the value of workers with respect to a fair stand- 
ard can be indubitably ascertained and each should be 
unfailingly rewarded in proportion to his attainments. 


THE TAYLOR EXPERIENCE 


Numerous examples, some from my own experience, 
might be given of the successful working of these prin- 
ciples, but as an illustration of what I mean, I prefer 
to go back to an incident related by Frederick W. 
Taylor, mainly because it is exceedingly plain and 
simple and also exceedingly enlightening to those who 
will study its full significance. 

You will remember that at Bethlehem, Taylor, by 
patient, careful and really scientific study determined 
the best type of men, tools and methods for unloading 
ore from railroad cars. As a result, the men were paid 
considerably higher wages than before; the cost of 
unloading cars was materially reduced; the men were 
not worked too hard for their physical well being; and 
all concerned were satisfied. 

An establishment located elsewhere learned of this 
and hired some of these trained men, Taylor consenting 
to their going and at the same time telling them he 
would be glad to have them return if, for any reason, 
they were not satisfied in their new place. 

The men went to work there, working as they had 
been trained to work, but found they could make no 
showing because they were only a few working with 
many others; their contribution to the total work done 
being, therefore, relatively small and indistinguishable 
from the work of the group. In other words, they could 
make no showing of their abilities. 

They asked that they be assigned to definite cars 
which they could unload by themselves, as they had been 
accustomed to do at Bethlehem, and were brusquely told 
to mind their own business and work as directed. 

They quit and went back to Bethlehem, and thus the 
effort to transplant the methods that had been so care- 
fully developed there failed. 

And it failed simply because the human nature of 
these ore shovelers had been ignored; the management 
did not do its part by establishing the conditions that 
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had been found necessary to success. It was a clear 
example of the old idea that industrial efficiency is to 
be secured by simply hiring the best workers available 
at as low a wage as they feel compelled to accept and 
then driving them as hard as possible. There may have 
been also a thought of the pace making game which has 
been so much employed, and which is still believed in by 
some employers, though it is extremely crude and the 
workers have very generally taken such measures as 
they can to protect themselves against it. 

' It must be recognized that, even in the simplest work, 
pride of achievement can usually be developed, and that 
often men will work their best only when they are not 
hampered by conditions that limit their achievements 
or that prevent them from being credited with their 
achievements, especially when they know, or believe, 
that these hampering conditions can be removed. 

It would, I think, surprise a great many of us if we 
could know just how much of the wastes of industry 
that are caused by careless and inefficient work, have a 
deeper underlying cause in a feeling created by the con- 
ditions under which men work, that make them believe 
they cannot do what they should do, and for reasons 
entirely beyond their control. 

In a certain govérnment establishment to which many 

good workers came during the war, quite a number of 
these men quit because conditions there were such that 
they could not do a fair day’s work no matter how much 
they might try. They did as much as was customary 
there, but so much less than they had been accustomed 
to do that they became disgusted and could not bear to 
remain. 
. It is by no means always easy to say where the blame 
lies for industrial wastes that come from slackness of 
workers and executives. Take the case of a machine 
shop in which it is apparent that not much more than 
half the work is turned out that should be done. In 
many such cases the work has been brought up to the full 
standard by a change in the management, with or with- 
out a change in staff personnel, but employing the same 
workers as before. 

Too many there are who would, with all the assurance 
in the world, blame the previous inefficiency entirely 
upon the employees, but the hard fact that such ineffi- 
cient establishments have been, in many cases, vastly 
improved by change of management or of management 
methods, must be squarely faced if we are to compre- 
hend our problems, or succeed in materially improving 
conditions. 

Especially do we need to adopt such methods of 
management as will enable the facts to be fairly pre- 
sented to both sides in every difference that arises 
between employer and employee; and experience shows 
that when we have done that, both the employer and 
the employee are far more reasonable and considerate 
than either usually imagines the other to be. 


HARMONY NECESSARY FOR ECONOMY 


It is at least as important that all the elements of an 
industrial organization should work together harmo- 
niously and without friction as that the different parts 
of a finely designed and constructed machine should do 
so. When either does not function properly, it is a case 
for the use of intelligent discrimination in finding out 
the real cause of the trouble and the proper remedy. 
Usually the bludgeon treatment only makes things 
worse, no matter which side resorts to it. 

Production has been and is restricted by workers, 
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both organized and unorganized, and most of such 
restriction is of course wrong, from the economic stand- 
point, if not ethically. 

In most industries, however, I think it can easily be 
shown that restriction of production by workers is 
insignificant compared with the restrictions caused by 
financial juggling of one kind or another; by avoidable 
irregularity of employment of labor and of plant by 
presidents or managers who are temperamentally unable 
to make decisions and then stick to them, or are unable 
to do so because they are under the control of men 
“higher up” who know nothing of industrial science, or 
even that there is any such thing. Also by unneces- 
sarily large inventories and consequent tying up of 
capital that could be otherwise usefully employed; by 
inadequate control of the movement of material through 
the works from one operation to another and from one 
department to another; inadequate, or entire absence of 
provision for teaching or training operators, and minor 
executives and by absence of effective means of record- 
ing attainments of workers, foremen, etc., so that their 
standing does not so much depend on actual performance 
as upon other things, some of them little if at all 
related to the work, such as nationality, religion, mem- 
bership in secret organizations or fraternities, and 
sometimes plain graft. 


WORKING TOWARD THE BRIGHTER SIDE 


When we set out to discuss an acknowledged fault, 
our picture is necessarily rather a dark one. There is, 
of course, a bright side. We must work to make that 
bright side still brighter. 

The greatest and most effective incentive for the pre- 
vention of industrial wastes is disarmament, so to 
speak; the cultivation of friendly relations between all 
those concerned in industrial enterprises; and the main- 
tenance of such a system as will enable every man, from 
the highest to the lowest, to know what he is respon- 
sible for, to whom he is responsible, and that he, per- 
sonally, will be credited and rewarded in proportion to 
service rendered. 


Spain Furnishes Own Rail Equipment 

Bids were recently called on behalf of the railway 
from Leon to Matallana, for 700,000 kilos of 32.2-kilo 
12-meter rails, 30,000 kilos of fishplates, 62,000 kilos of 
metal ties, 38,000 kilos of spikes, and 6 switches com- 
plete (1 kilo — 2.2046 pounds; 1 meter — 39.37 in). 
The material is to be used mostly in the strategic sec- 
tion from Figaredo to Leon. Foreign companies were 
not invited to bid; but in case the offers of local con- 
cerns are considered too high, foreign companies will 
be invited to submit propositons later. 

By a royal order of Sept. 12, the Ministry of Fomento 
recently called for bids among Spanish construction 
houses for supplying four coaches of mixed first and 
second class; six coaches of third class; twenty-five plat- 
form cars with low sides of 30 cm.; fifteen platform cars 
with high sides of 65 cm.; thirty-five closed vans; four 
baggage cars; four trucks for the transportation of 
rails or lumber; and fifteen cattle cars for the trans- 
portation of live stock, destined for the Ferrocarril de 
Ripoll a Puigcerda. 

The directorate general of public works by the same 
royal order called for bids among Spanish companies 
for the construction of four motor cars and six loco- 
motives, destined for the same railway. ; 
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On the Art of Milling 


By JOHN AIREY anp CARL J. OXFORD 


(Continued from last week’s issue) 
PINIONS differ on the influence of tooth spacing 
or, in other words, the relative merits of coarse- 
tooth compared with fine-tooth cutters. Many 
cutter manufacturers standardize two types, the fine- 
tooth cutter and the “high-powered” cutter. Experi- 
ments have been published purporting to show the 
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FIG. 14. EFFECT OF VARYING SPACING: ALLOY STEEL 


advantage of coarse-tooth cutters. Possibly many others 
have been made and have probably convinced the ex- 
perimenter that the claims made were justified. 


THEORY OF TOOTH SPACING 


There is an interesting delusion in this subject and 
it is. unfortunate that it has held sway for so long, 
for it has resulted in inefficient types of cutters being 
used. Most of the so-called high-powered cutters on 
the market today would be improved if more teeth were 
given. 

It has been demonstrated earlier that the force re- 
quired to remove metal does not increase in proportion 
to the chip thickness. It follows directly from this 
(and has been independently demonstrated by the 
thrust and torque measurer) that as feed is increased 
the force will not increase in proportion. 

Another way of stating the last paragraph is that 
the heavier the chip, the more metal removed per 
horsepower-minute. If one*were to make a comparison 
of two cutters with different numbers of teeth but run 
at the same speed and feed per minute, then obviously 
the cutter with fewer teeth would remove the metal 
with less power because the chips are thicker, there 
being fewer teeth cutting per minute for the same 
amount of metal removed. It appears illogical, a priori, 
to suppose that the force action of a single tooth under 
any given set of conditions should be influenced by 
the location of neighboring teeth, if free cutting is in 
operation. This view is fully substantiated by experi- 
ment, 

Referring to the preceding paragraph, if the feed has 
been increased with the fine-toothed cutter in the ratio 
of the number of teeth in the two cutters (thereby 
making a chip of the same thickness as with the coarse- 
tooth cutter) then exactly the same cubic inches per 
horsepower-minute would have been removed as were 
removed with the coarse-tooth cutter, and more actual 





Presented at the annual meeting, Dec. 5 to 9, 1921, by the 
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cubic inches of material would have been removed per 
minute, provided the limit of machine power had not 
been reached. 

If comparative tests had always been analyzed from 
the point of view of chip volume (or maximum chip 
thickness, if the depth of cut varies), then the un- 
merited virtue of wide spacing would never have been 
recognized 

Three 6-in. diameter side mills were taken, 0.5 in. 
thick and with 10-deg. rake. They had respectively 
84, 26 and 18 teeth. Various tests were run in alloy 
steel and in machine steel. The results of these experi- 
ments are presented in Table VII, and are plotted in 
Figs. 14 and 15. 

Experiments with the same cutter are joined by a 
line. In both figures the 34-tooth line and the 18-tooth 
line came superposed within experimental error. The 
26-tooth line came roughly parallel but lower in both 
cases. This appeared to establish the equality of cutter 
efficiency in the case of the 34- and 18-tooth cutters 
with different tooth spacings when given equal chip 
volume. The.distinct.inferiority of the results with the 
26-tooth cutter to the results of both the others sug- 
gested some defect in the cutter. It was found that the 



























































& 08 
: 
5 06} 
> | 
Vv 
£ 
——" 
I 04 npn ) 
: | 
REE Eas oe ee tL |_ Width of Cut 052 
S | | | | Depth of cut 03° 
Z oz a Hid ay ae WEP em tae we 
«| 2: 5 4 5 6 1 
Volume of Chip in Ten-Thousandths ofa Cube Inch 
FIG. 15. EFFECT OF VARYING SPACING: MACHINE 


STEEL 


side clearance was almost nil’. This was remedied and 
the tests were repeated in machine steel with the result 
that the 26-tooth line coincided on the left with the 
two others. On the right there is a slight separation 
due to experimental error but no consistency can be 
traced. The experiments with the 26-tooth cutter were 
not repeated in alloy steel, as that particular block was 
not available. 

In a paper presented at the 1911 spring meeting of 
the society by A. L. De Leeuw’, claims were made re- 
garding the superiority of wide spacing. This publica- 
tion caused coarse-tooth cutters to increase in favor. 
If the experiments there recorded were to be compared 
on a chip-volume basis, the different cutters would 
doubtlessly lose their separate identity from an effi- 
ciency standpoint. As the speed of cutting is not 
recorded in these tests, it is not possible to find the 
chip volume, and so effect this comparison. 

It is equally effective, however, to analyze data ex- 





%Most of the tests in the present section consisted in cutting 
grooves 5 in. wide and 0.3 in. deep with a side mill. It was 
repeatedly shown that powss consumption was not affected whether 
the cut happened to be a groove or a land, except in this one 
case of side-clearance trouble. 

“Milling Cutters and Their Efficiency, Trans. Am. Soc. M. EB 
Vol. 33, p. 245. 
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tracted from “A Treatise on Milling and Milling 
Machines,” issued by the Cincinnati Milling Machine 
Co. On page 147 of that work results are given of 
tests with cutters of 22, 16 and 10 teeth, respectively. 


TABLE VII. INFLUENCE ON TOOTH SPACING 

Me. ef tm ph of 7 Cu.In. 
E No. o n. ip, orque, per 
No. Date Material Teeth R.p.m. per Min. Cun. In-Lb. Hp.-Min. 
1110 7-8-2) Alloy St. 26 33.7 0.92 0.00016 840 380.306 
tit 7-8-2! Alloy St. 26 33.7 2.36 0.00040 1,600 0.412 
1112 7-821 Alloy St. 26 19.3 2.36 0.00071 2,360 0.487 
1116 7-20-21 Alloy St. 34 33.7 0.92 0.00012 720 0.357 
1117 7-20-21 Alloy St. 34 33.7 2.36 0.00031 1,400 0.472 
1118 7-20-21 Alloy St. 34 «619.3 2.36 0.00054 2,300 0.500 
1119 7-20-21 Alloy St. 18 33.7 0.92 0.00023 610 0.421 
1120 7-21-21 Alloy St. 18 33.7 2.36 0.00058 1,250 0.528 
1121 7-21-21 Alloy St. 18 19.3 2.36 0.00102 1,930 0.595 
1122 7-28-21 Mach. St. 18 33.7 0.92 0.00023 550 0.467 
1123 7-28-21 Mach. St. 18 33.7 2.36 0.00058 1,040 0.636 
1125 82-21 Mach. St. 34 33.7. 0.92 0.00012 610 0.422 
1126 8-2-2! Mach. St. 34 33.7 2.36 0.00031 1,310 0,504 
1128 82-21 Mach. St. 34 19.3 2.36 0.00054 1,850 0.621 
1129 8-421 Mach. St. 26 33.7. 0.92 0.00016 650 0.396 
1131 8-421 Mach. St. 26 23.3 1.23 0.00030 1,210 0.412 
1132 8-42! Mach St. 26 19.3 2.36 0.00071 1,970 0.584 
1133 8-5-2! Mach. St. 18 57.1 0.92 0.00013 350 «60.434 
1134 8-5-21 Mach. St. 18 27.8 1.23 0.00037 800 0.521 
1136 8-5-2) Mach. St. 26 33.7 0.92 0.00016 590 0.435 
1137 8-6-2) Mach. St. 26 33.7 2.36 0.00040 1,190 0.555 
1138 86-21 Mach. 8t. 26 19.3 2.36 0.00071 1,710 0.672 
1139 86-21 Mach. St. 26 23.3 2.36 0.00058 1,560 0.615 


These results are submitted as establishing conclusively 
the superiority of the coarse-tooth cutter. The data 
in question are reproduced in Table VIII, the chip 
volume being calculated for 0.5 in. width of cut, to 
make the results comparable with the others in this 
paper. 

These results, shown graphically in Fig. 16, are seen 
to follow the same basic law as others already given. 
To summarize: Material and depth of cut remaining 
constant, the efficiency with which the metal is removed 
is determined solely by the chip volume and is inde- 
pendent of the number of teeth in the cutter. 

If, in using a fine-tooth cutter, the feed be increased 
in order to give the same weight per chip as was given 
in a comparative test with a coarse-tooth cutter (and 
so equality of efficiency), one of three things might 
happen: (a) Chips might clog due to lack of chip 
room; (6) the limitation of power of machine might be 
reached; (c) the limit of structural strength of the 
cutter might be reached. 

Condition (a) is very apparent, for the efficiency 
rapjdly drops to zero as soon as chip room becomes 
too small. This is proof that the spacing is inadequate, 
a condition which no doubt frequently existed formerly. 
Condition (b) is probably the indirect cause of exist- 
ing opinions regarding wide spacing of teeth. If in 
given tests, equal chips are taken, then the cutters will 
remove metal, the volumes of which per minute will be 
in the ratio of the numbers of teeth, and will of course 
call for correspondingly more power. Condition (c) 


TABLE VIII. CINCINNATI MILLING MACHINE COMPANY'S 
EXPERIMENTS 

No. of Speed, Volume Cu.In. per 

Teeth R.P.M. Feed of Chip Hp.-Min. 
22 80.4 11.7 0. 00062 0.442 
22 80.0 14.8 €.00079 0. 484 
22 80.0 18.5 6. 00099 0.577 
16 82.0 11.9 6. 00085 0.522 
16 68.0 5.1 ©. 00130 0.631 
16 67.0 18.6 0. 00163 0.674 
10 69.0 11.9 6.00162 0.625 
10 68.0 15.1 0. 00208 0.684 
10 68.0 18.8 0.00259 0.731 


would occur in the case of exceptionally thin cutters 
or of unusually deep cuts. 

As many teeth as possible should be put into a cut- 
ter consistent with sufficient chip clearance. It is 
evident, of course, that sufficient excess chip space must 
be provided in a new cutter to allow for a reasonable 
amount of grinding. As soon as the necessary chip 
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clearance is exceeded, possible economy is forfeited. 
A glance at existing high-powered cutters is sufficient 
to show that several times the necessary chip clearance 
is nearly always furnished. 

The cuts taken in our experiments are throughout 
in an everyday production region. The thrust and 
torque measurer was not capable of carrying spectacular 
cuts. However, that the same law holds in the region 
of heavier cuts, is proved by the experiments plotted 
in Fig. 16, as they form a similar curve. Further, 
a study of these curves shows that chip congestion did 
not play any part with even the finest toothed cutter, 
for this would have resulted in the last spot falling 
below the general trend of the combined curve. 

Considering that the whole subject of milling actior 
centers about the action of a single tooth, it appears 
desirable to think in terms of this. The authors take 
this opportunity of suggesting to milling-machine 
manufacturers that this point of view be encouraged 
in supplying instruction data with machines. As it is, 
the feed is invariably given in inches per minute.’ This 
is useful in checking up the time required to do a given 
job after the feed is known. It is of no direct value, 
however, in checking up whether the feed is adequa‘e 
for the work, because this is determined fundamentally 
by a definite feed per tooth. 

Further, the feed per tooth is a function of the mate- 
rial and of the depth of cut. Data should be arranged 
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FIG. 16. 


so far as possible to focus attention on the maximum 
chip thickness. This is the basic criterion of effort 
from the cutter standpoint. 

The authors believe that, in a few years, by co-oper- 
ation between milling-machine and milling-cutter manu- 
facturers, data and practice will have evolved so that a 
set-up man will determine the appropriate chip thick- 
ness and then, by reference to tables, will set the speed 
and feed to give this. The feed per tooth for a given 
cutter determines the feed per revolution of spindle. 
If a chart were supplied giving the feed per revolu- 
tion for ail possible combinations of speeds and feeds, 
then this would be of direct use in working from a 
feed per tooth starting-point and would constitute the 
first step in the suggested direction. 

General Consideration of Removing Metal by Milling. 
It is an interesting and profitable line of thought to 
consider, in its broadest phases, the problem of remov- 
ing metal by milling. The first factor to be considered 


'The present practic: is to give feed in inches per minute with 
machines having a constant-speed feedshaft. Feeds are given in 
inches per spindle revolution with machines having the feed train 
Recent literature indicates that doubt exists 


driven from spindle. 
The problem is 


regarding the relative merits of the two systems. 
purely and simply that of obtaining the greatest range with the 
simplest mechanism. The authors believe that the constant-speed 
feedshaft is ys ay ey J the better of the two systems. They 
further believe that this lends itself to a demonstration as rous 
as a pruposition in Euclidean geometry does. For discussion of 
this, see letter to Mechanical Engineering, by John Airey, on Mill- 
ing-Machine Feed Systems, March, 1921, p. 207. 
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is chip thickness. In order to remove the maximum 
amount of metal per horsepower- minute, the chips 


should be as thick as possible. 
The chip weight is limited by the endurance prop- 


Center of Cutter de 
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FIG. 17. DEFINITION OF 


erties of the cutting tool, as is also the cutting speed, 
which is the second factor to be considered. Various 
experimenters in lathe tool action have shown that, for 
a given tool, the chip weight and the cutting speed are 
interrelated. It should be remarked here that the de- 
gree of bluntness permissible in a milling cutter is 
very slight, when compared with the allowable blunt- 
ness of a continuous-cutting tool. 

The greatest metal-removing capacity occurs when 
the product of chip-volume and cutting speed is at a 
maximum. Let us assume that the most advantageous 
combination of speed and thickness is known for a given 
tool and material, so that these factors may be kept 
constant. It then follows that the closer the teeth are 
together, the more metal will be removed per minute, 
provided, of course, that the spacing of the teeth is 
not so far reduced that clogging of the chips takes 
place. Since power efficiency is determined by chip 
thickness only, it is evident that this is not altered by 
varying the tooth pitch. 

If it is possible to keep the feed per tooth constant 
and decrease the tooth-spacing, without exceeding the 
power of the milling machine, the ideal conditions are 
achieved, i.e., the maximum volume of metal is removed 
per minute with the expenditure of the least possible 
power. Suppose, however, that the limit of the ma- 
chine’s power is reached before the minimum possible 
tooth spacing is obtained. 

The problem now assumes a different aspect. We 
have already obtained the maximum power efficiency 
by virtue of using the thickest possible chip. If the 
tooth-spacing is to be decreased, the power of the 
machine will be exceeded unless some of the other fac- 























| Bi 
a ‘ 8 Deg. 


INFLUENCE OF RAKE ON WEAR 


FIG. 18. 


tors are changed. If the feed be reduced, the chip 
becomes thinner. This results in a decrease in the 
power efficiency coupled with a decrease in the amount 
of metal removed per minute. 

Suppose that we leave the feed constant, decrease the 
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tooth spacing, and, at the same time, reduce the spindle 
speed so that the feed per tooth remains the same. 
The power efficiency will then remain constant, as will 
the amount of metal removed per minute. Further- 
more, the decrease in peripheral speed will result in a 
lengthening of the life of the cutter between grinds. 

We have thus demonstrated a priori that fine spacing 
is superior to coarse spacing, regardless of whether the 
cutting speed or the power of the machine be the limit- 
ing factor. In the first case, the fine-toothed cutter will 
remove more metal per minute. In the second case, 
the fine-toothed cutter will wear longer between grind- 
ings, due to the decrease in cutting speed. 


SHAPE OF TOOTH 


The following six features of a tooth will be dis- 
cussed: (a) Clearance, (b) rake, (c) shape of back, 
(d) depth, (e) thickness at base, (f) clearance for 
chips. These features are defined in Fig. 17. 

Clearance.—Excessive clearance does not reduce the 
cutting force, does not appreciably affect the life of 
the tool in normal wear but does tend to chattering 
action; also it weakens the cross-section near the cut- 
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FIG. 19. IDEAL SHAPE OF TOOTH 

should therefore be kept to a minimum. Three degrees 
was found to be ample but 5 deg. was usually used. 
In many toolcribs it might be desirable to standardize 
at 8 deg., due to the possibility of an error of a few 
degrees. In practice it is customary to speak of clear- 
ance in thousandths of an inch at the heel of a land. 
This is obviously a safer method, as the heel might 
bind for any given clearance angle if the land were 
sufficiently extended. However, for scientific analysis 
it is better to use degrees. 

Rake.—From a power consumption standpoint, rake 
is increasingly beneficial as it becomes greater. The 
advantage of rake, though, does not increase at so fast a 
rate after about 15 deg. is passed. Further, this is 
influenced by the kind of material being cut. On the 
other hand, the life of the cutter might be influenced 
disadvantageously by excessive rake. 

It is believed that the greater the rake, the longer 
the life, from a simple abrasion standpoint. An in- 
crease in rake, however, necessitates a decrease in the 
heat conductivity of the tooth, as a consequence of 
which increased wear due to rising temperature is 
more likely to occur. A compromise can be obtained only 
by experiments on endurance which is treated later. 

In substantiation of the theory regarding simple 
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abrasion action, consider the two examples of tooth, A 
and B, given in Fig. 18. A has no rake and B has 30 
deg. rake. Wear will take place parallel to the direc- 
tion of cutting. The point will be eventually worn down 








FIG. 20. TOOTH FOR A 6-IN. CUTTER 


to line be in case A and to gh or ij in case B. It seems 
reasonable that the width of the abraded surface is a 
measure of the difficulty of forcing the tool into the 
work, and therefore of bluntness. Further, it seems 
reasonable that the volume of the tool abraded is a 
measure of the time required to bring the tool to that 
degree of bluntness. 

Line gh is in line with be and is shorter, on account 
of the rake in case B. Draw ij such that it is equal to 
be, and therefore gives an equal degree of bluntness. 
The shaded area in case B is greater than in case A 
(because the two triangles have equal bases but the 
triangle in. B has the greater height). Therefore the 
tool B has a longer life. The triangle in B is 9 per 
cent larger than that in A. 

The value is not excessive and is given merely as an 
explanation of why we do not find a decrease in endur- 
ance in the early stages of rake increase, as one might 
very easily expect from snap judgment. 

Another, and probably the most serious effect of 
excessive rake, is the liability of the cutter to hog in, 
particularly in starting a heavy cut when there might 
be a resultant wpward force exerted by the cutter. We 
can definitely ascertain the effect on power of a change 
in rake but the other attributes are not so definitely 
ascertainable and must evolve by the usual methods of 
protracted experience. 

While the decided power advantage afforded by rake 
is indisputable, it is not advisable to jump too far in 
the higher regions. Had the importance of developing 
cutter design in this direction been acted upon decades 
ago, as it should have been, then we should be on a 
much safer footing, as a considerable amount of data 
would have been available regarding action of greater 
rakes in all types of situations. In a previous par- 
agraph, the tendency to hog in was referred to. The 
Lincoln connecting rod, mentioned herein, presents a 
particularly vicious example of this tendency and was 
chosen for this reason. 

Under the circumstances, the authors believe and 
recommend that cutters be given 124 deg. rake: 
Further, that for any definite job it might be very 
desirable to go beyond this, even as high as 25 deg., 
but that 123 deg. may safely be taken as a minimum, 
with the possible exception of some rare jobs and an 
occasional one that is unusual. 

Shape of Back.—The ideal tooth is that which is just 
as likely to break in one place as in another. Any 
deviation from this shape is providing useless excess 
strength and is detracting from chip room or deleteri- 
ously increasing tooth spacing. 

Taking the engineer’s theory of bending, we find 
that a tooth with a parabolic back furnishes uniform 





MACHINIST Vol. 55, No. 24 
strength. If the tooth be radial and a concentrated 
force act normal to the cutting face, then the vertex 
of the parabola is at the cutting edge.. As rake is 
increased or as the force is taken other than tangential, 
the vertex of the parabola becomes more remote. An 
ideal tooth shape is given in Fig. 19, with construction 
data. 

In the preceding paragraph the force was taken as 
concentrated. Actually the force is spread over a small 
area at the point of the tool. The assumption has been 
made that this area extends from the cutting edge to 
one-tenth of the depth. Consideration of this distrib- 
uted force changes the curve over the one-tenth depth 
and further causes the parabola, if produced, to pass 
through the cutting edge radius of one-twentieth the 
depth. A land is desirable to back up the cutting edge 
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FIG. 21. STATICAL EXPERIMENTS ON FOUR DIFFERENT 
CHIP THICKNESSES 


against shearing action. A straight line is drawn from 
the heel of the land tangential to the parabola. This 
also has a distinct advantage over the parabola alone, 
as it gives a longer grinding life before the land be- 
comes excessive. 

Due to the questionable legitimacy of the engineer’s 
theory of bending when applied to short cantilevers (as 
in this case), conclusions derived therefrom can only 
be taken as a guide for experimental investigation. 
Twenty-four tools of high-speed steel were therefore 
shaped in accordance with above analysis and hardened. 
These were tested to destruction, and it was found that 
they broke with a sufficient variety of planes of weak- 
ness to justify the belief that the proposed shape has 
no serious place of consistent greatest weakness. In 
some cases the break was by snipping, in others in 
the body of the tool, again in others, cleavage occurred 
roughly parallel to the back and finally, some broke in 
several places at once. The last is of course the ideal 
case. 

Depth.—The depth is controlled partly by the length 
of grinding life expected, but chiefly by the spacing, 
which in turn will be shown to depend on chip clearance. 
It is not possible by any method of calculation to pre- 
determine the chip space necessary for given conditior. 
of cut. To provide net cross-sectional area bet « zen 
teeth, equal to the area of the heaviest cut, would be 





aw ie TO Oe’ OFF =" eh & 


an wie t.,. De” S.. (ae. 2 








December 15, 1921 


absurdly insufficient. The space actually needed is a 
function of the shape of the chip, depending on just 
how tightly it rolls, manifestly a condition not lending 
itself to computation. 

This feature can be determined only by experiment, 
but one fact should be kept clearly in mind in con- 
sidering this, viz., that the shape of the space between 
teeth is equally important with its net area. The shape 
should be such as to prevent the chips from “packing,” 
for this quickly causes the power to increase abnormally. 
Narrow, wedging bottoms must be avoided. 

The prevention of packing is facilitated by a spiral 
cutting edge; also, packing is less liable to occur in 
thin cutters than thick ones. Thus, for a given diam- 
eter of cutter, narrow cutters, such as slitting saws, 
should have the most teeth, the number gradually de- 
creasing as the thickness increases up to about 0.5 in. 
thick and then remaining constant. This is approxi- 
mately true of present practice. 

Thickness at Base.—For a given depth, the thickness 
at the base is controlled by the ability of the tooth to 
resist fracture. This is, in turn, dependent on the 
quality of steel. Thickness at the base is taken as equal 
to depth in the recommendations here given. This is 
fairly consistent with present practice and gives an 
ample factor of safety for cuts that are customarily 
employed. 

Clearance for Chips.—Chip clearance should be suffi- 
cient to accommodate the heaviest cut that it is desired 
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to take and no more. It has previously been shown 
that if clearance is more than necessary or if the cutter 
is used for chips smaller than the maximum possible, 
then metal removing possibilities are being sacrificed. 
Chip-clearance requirements govern the spacing and 
this, in turn, fixes the number of teeth in a cutter for 
a given diameter. 

Design Formulas.—Formulas for determining the 
number of teeth for a known diameter of cutter and for 
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determining the depth are given below, and a geomet- 
rical construction for obtaining shape of tooth has been 


given in Fig. 19. The arguments demonstrating the 
rationality of these are given in Appendix No. 2. 


Let » = number of teeth; 


R = radius of cutter in inches; 

d = radial depth of straight face in inches. 
Then 

n = 19.5 R3 — 5.8 (1) 

d = 0.215 Ri (2) 


An example is given in Fig. 20 of a 6-in. cutter. 


The foregoing is for cutters 0.5 in. thick and upward. 
For cutters narrower than this, the number of teeth 
could be increased somewhat. Further, it is possible 
that if spiral is excessive, say over 20 deg., the quicker 
clearing action would make more teeth possible. 


A STATICAL.STUDY OF SINGLE-TOOTH ACTION 


Objections will doubtlessly be raised to the use of 
statical experiments, due to the supposed discrepancy 
between cutting action at a dead slow speed, or in in- 
stallments, and cutting action at a customary speed. 
The writers believe this discrepancy to be more im- 
aginary than real and that considerable information 
can be obtained by statical studies which is not obtain- 
able by other methods. 

Method of Experimenting.—The driving belt was re- 
moved, agpair of long clamps were bolted to the hub of 
the pulley and the pulley was divided circumferentially 
into fifty equal divisions by center-pop marks and num- 
bered; also a zero pointer was attached to a stationary 
part. The driving pulley could then be turned by hand. 
By means of the fifty subdivisions on the pulley and 
the gearing of the machine, the spindle could be turned 
through any desired small fraction of a revolution. 
The formation of a chip was divided into a convenient 
number of equal intervals and readings of the mercury 
columns were taken at each interval. The cut was 
therefore taken in a number of very small movements, 
the cutting stopping while a reading was taken. The 
results obtained were the same as would have been ob- 
tained by dead-slow continuous cutting. There was no 
observable change in the mercury columns when motion 
ceased. 

The only object aimed at in this statical work, com- 
plete results of which are at hand, was to find if instan- 
taneous chip thickness is the sole criterion of force at 
a given instant. In the early part of this work the 
habit was formed of thinking in terms of chip volume. 
It was believed that this was the basic starting point 
for correlation of results; and so long as depth of cut 
was kept constant, there was norreason to question the 
legitimacy of this viewpoint. 

As previously stated, the work done with various 
depths of cut was of doubtful value. Nevertheless, it 
was apparent that shallow cuts showed up more favor- 
ably on a-chip-volume basis. This led to further specu- 
lation, ending with the conviction that not chip volume 
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but maximum chip thickness was the feature of basic 
interest. 

The truth of the above statement seems so obvious 
when the action of milling is carefully considered, that 
the fact would not be elaborated on, were it not that 
months of experimental work had been done before this 
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Test Cutters. 














FIG. 24. HUDSON GEAR-SHIFT FINGER 


idea developed. All chips, to within a small error of 
mathematical interest only, increase uniformly from 
zero thickness to a maximum. As any given instan- 
taneous thickness of chip connotes a certain force-action 
at that instant, and as the increase in thickness is 
uniform, it follows that the maximum chip thickness 
is a unique criterion of the material removed per horse- 
power-minute for a given cutter and material. 

On this assumption a miscellaneous set of experi- 
ments with constant material and constant shape of 
cutter tooth would fall on one curve, if metal removed 
per horsepower-minute were plotted against maximum 
thickness. The variation in depth of cut and varying 
tooth spacing would have no influence. 

Comparison of Four Chips of Varying Feed.—A cut- 
ter of 10-deg. rake was used, the depth of cut taken 
was 0.3 in. and the feed was taken successively as 0.0025 
in., 0.005 in., 0.0075 in. and 0.010 in. The feed was 
obtained by carefully moving the table by hand and then 
locking the gib screw. The rotation of cutter neces- 
sary just to take one chip was divided into 20 equal 
parts and readings were taken. 

The results are shown graphically in Fig. 21, the 
torque being plotted against divisions of the driving 
pulley. The same general shape is observed except in 
the case of the 0.0025-in. chip. Several attempts were 
made to obtain consistent results with this without 
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FIG. 25. 


much success. A little reflection on the probable distor- 
tion of results produced by the knee bracket being, say, 
0.0002 in. too high or too low, on a thin chip like this 
will account for this difficulty. These curves are re- 
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arranged in Fig. 22 to give tangential force plotted 
against chip thickness. 

The finest chip again is somewhat irregular. Apart 
from this the chips are identical in force requirement 
for equal chip thicknesses. After all, it would be diffi- 
cult to understand, if a condition other than this were 
apparent. 

Continuing the above point of view, it is seen that 
cutter efficiencies for two distinct jobs should be com- 
pared on the basis of equal maximum chip thickness 
instead of metal removed per minute. The latter is too 
crude and might give equality of performance when in 
reality the cutters are being far from equally punished. 
Further, to compare metal removed per horsepower- 
minute in two cases where thickness of chip is not 
identical, is grossly unjust and will lead to fallacious 
conclusions, e.g., the present superiority claimed for 
wide spacing. 


ENDURANCE TESTS UNDER COMMERCIAL CONDITIONS 


Although increasing the rake angle is unquestionably 
beneficial from a power standpoint, the same is by no 
means obviously true from the standpoint of endur- 
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FIG. 26. METAL REMOVED AS A FUNCTION OF MAXIMUM 
CHIP-THICKNESS 


ance. In fact, it is apparent that a continuous increase 
of rake must ultimately jeopardize endurance. 

To investigate this, numerous experiments were 
necessary and arrangements were made to make them 
under commercial conditions. Two jobs were experi- 
mented with, the Lincoln connecting rod and the Hudson 
gear-shift finger. 

The only feature under consideration was the influ- 
ence of rake. All other features were therefore kept 
constant. The speeds and feeds in regular use on both 
jobs were taken, but the cutters used were of different 
rake values. All cutters used were made at the same 
time from the same bar of steel and received the same 
heat-treatment. 

Lincoln Connecting-Rod Job.—Fig. 23 shows this con- 
necting rod, the part machined in these tests being 
indicated by a heavy line. The cutters used were 23 
in. in diameter. This enables the cutter to form-mill 
the radius at the big end of the rod. The operation 
of the fixture is such that the work is fed vertically 
into the cutter until cutting is taking place over the 
full arc. When the proper depth is obtained, the longi- 
tudinal feed is put in and the length traversed. 

Starting in the rough over the full extent of the 
curved part is particularly severe on the cutter. This 
job is unusually well fitted for testing any tendency of 
a cutter to hog in. No trouble was encountered in this 
respect. The carbon content of the steel averaged 
about 0.50 per cent. The average depth of material 
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removed was ¥# in., at a spindle speed of 125 r.p.m. 
and a feed of 64 in. per minute or 0.0041 in. per tooth. 

In all, 901 rods were milled under observation. This 
furnished five grinds with the 0-deg. and 15-deg. rake 
cutter, eight grinds with the 10-deg. rake cutter, and 
two grinds with the 20-deg. rake cutter. The regular 


TABLE IX. ENERGY AS A FUNCTION OF MAXIMUM CHIP 


THICKNESS 
Material, cold-ro led steel; radius of cutter, 1j in.; width of cut, § in. 
Depth of Feed per Maxiinum Energy, Sa.2° 
Cut, In. Chip, In. Thickness, In. Ft.-Lb. Hp.-Min. 
0.04 0.004 0.000849 1.5 0.352 
0.04 0.008 0.001697 2.4 0.440 
0.04 0.012 0.002546 3.2 0.494 
0.04 0.016 0. 003395 4.0 0.528 
0.08 0.004 0.001194 2.6 0. 406 
0.08 0.008 0.002389 4.4 0. 480 
0.08 0.012 0.003583 5.7 0.555 
0.08 0.016 0.004778 7.0 0. 604 
0.12 0.004 0.001455 3.9 0.406 
0.12 0.008 0.002910 6.0 0.529 
0.12 0.012 0. 004366 8.0 0.594 
0.12 0.016 0.005821 10.0 0.634 
0.16 0.004 0.001670 5.1 0.414 
0 16 0.008 0. 003338 7.8 0.541 
0.16 0.012 0.005028 10.8 0.587 
0.16 0.016 0.006677 13.5 0.626 


operator determined when the cutter was “blunt,” this 
being judged by the roughness of the finish. The fol- 
lowing results were obtained: 


es Ge, =. cb denababece 0 10 #15 20 
Average number of rods per grind. .11.8 58.1 50.6 62.0 


The 20-deg. cutter snipped in two teeth after the 
second grind. Ten to twenty times the number of ex- 
periments would be required to state with any reliability 
the quantitative relations between rake and endurance. 
It is apparent though that for this material the influence 
of rake on endurance is at least beneficial up to between 
10 deg. and 15 deg. 

Hudson Gear-Shift Finger.—The results of this job 
are unfortunately almost valueless. Due to a change 
in design, the part in question ceased to be manufac- 
tured after 2,125 had been machined. The number 
machined by one cutter without grinding was unex- 
pectedly large. This resulted in only one grind being 


TABLE X. COMPUTATION OF FORCE-SPACE CURVE 
Experiment No. 32, on cast iron; feed, 0.016 in. 


Dynamic Static Total 

No. Reading Velocity Acceleration Force Force Force 
1 172 403 sine ne ite 
2 575 414 FT —355 372 17 
3 989 418 4 —129 374 245 
4 1,407 420 2 — 65 376 311 
5 1,827 420 0 0 378 378 
6 2,247 419 — 1 32 379 411 
7 2,666 416 — 3 97 380 477 
8 3,082 412 —4 129 380 509 
9 3,494 406 — 6 194 379 573 
10 3,900 398 — 8 258 378 636 
it 4,298 389 — 9 291 376 667 
12 4,687 379 —10 323 374 697 
13 5,066 369 —10 323 372 695 
14 5.435 369 0 0 369 369 
15 5,804 381 12 — 388 366 —z22 
16 6,173 ; ee 


possible with a 5-deg., 10-deg., and a 15-deg. rake 
cutter. Fig. 24 shows the finger with the part machined 
in heavy line. The results were as follows: 


Rane: GUN Bia wiskives dacésvoes ee ao > - 
Number of fingers per grind..........700 800 625 


As a result of these experiments it may be said that 
from an endurance standpoint rake is certainly in- 
creasingly beneficial up to 10 deg. and probably is up 
to 15 deg. This statement is made definitely for steel 
up to 0.50 carbon and it is believed that it will be found 
true for all metals. 

The machineability tester was designed, as stated 
earlier, for measuring quickly the machineability of dif- 
ferent metals. This machine is shown in Fig. 25. 
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In principle it is of course identical with the chip 
investigator, so far as measuring the integral effect of 
the action is concerned. Within its limitations, how- 
ever, it is a much more efficient instrument than the 
chip investigator, as no calculation is necessary. If 
the weight be allowed to fall freely from the top posi- 
tion, it will rise almost to the same height. A pointer 
indicates the highest position to which the weight rises 
and this is taken as the zero reading. If, in a subse- 
quent fall, a chip be formed then the weight will not 
rise as high. This change in height is a measure of 
the energy given up in forming the chip. The same 
principle is used in impact-testing machines. 

One group of experiments run on this machine is 
recorded, as it was carried out to emphasize the analysis 
brought out previously that maximum chip thickness is 
the sole criterion of efficiency for a given tool and mate- 
rial. Four different depths of cut and four different 
feeds were taken, giving sixteen differently shaped 
chips in all. 

The results of these sixteen experiments are given 
in Table IX and Fig. 26, in which cubic inches per 
horsepower-minute are plotted against maximum chip 
thickness. It is seen that efficiency is a function of 
maximum chip thickness alone. 

The importance of the above point of view cannot well 
be over emphasized. In arranging instructions for the 
operation of milling machines, in compiling speed, feed 
and depth-of-cut data, or in comparing different jobs, 
the fact should be kept in mind that maximum chip 
thickness is the true criterion of cutter-tooth punish- 
ment. 

APPENDIX NO. 1 


CHIP INVESTIGATOR—METHODS OF COMPUTING 


The record shown in Fig. 27 is analyzed by means 
of a traveling microscope using a foil templet to catch 
three points on a wave. There are two cases to con- 
sider: First, an analysis leading to a force-space curve; 
second, an analysis giving the energy absorbed, which, 
of course, is really the area under the first curve. 

The longitudinal position of every fifth wave was 
noted by means of a microscopic analyzer, which hap- 
pened to read in centimeters. Referring to Table X, 


we have: 

Column 1, Serial number of point observed. 

Column 2, Position in tenths of a millimeter. 

Column 3, Successive differences. 

Column 4, Second differences; i.e., acceleration. 

Column 5, Dynamic force at the tool. This is equal 
to angular acceleration (reduced to 
proper units) multiplied by the moment 
of inertia of the oscillating mass. 

Column 6, Force required at tool to hold the arm 
statically. 

Column 7, Combined static and dynamic tangential 
force. 


If column 7 be plotted against column 2, the units of 
the latter being suitably modified, a force-space curve 
is obtained. 

Energy Analysis.—This requires a knowledge of the 
angular velocity of the arm at the beginning and at the 
end of a cut but not at intermediate positions. These 
points on the smoked record are marked and the pitch 
of the waves there measured. Five wave lengths are 
usually taken, straddling the point being investigated. 
These readings are then noted on a form, one of which 
is shown completely worked in Fig. 28. In changing 
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from (V,? — V,”) to kinetic energy given up in foot- 
pounds, a constant is involved which includes the amount 
of inertia and the change of units. 

APPENDIX NO. 2 

DESIGN OF CUTTERS 


A semi-rational theory is here given for the design 
of cutter teeth. As a cutter increases in diameter, it 











FIG. 27. EXAMPLE OF SMOKED PAPER RECORD 

is likely to take heavier cuts; a small-diameter cutter 
cannot be expected to carry the feed per tooth carried 
easily by a large slab mill. 

If the reasonable assumption be granted that maxi- 
mum chip thickness is proportional to the radius of 
the cutter, then the foundation is laid for a satisfactory 
theory of spacing. 

Assume also that the force required to remove a chip 
is proportional to the square root of the thickness. This 
is equivalent to saying that a parabola can be fitted to 
the force-space curve of Fig. 3. Also 


Let. R = radius of cutter in inches; 
n == number of teeth; 
F maximum tangential force; 
d depth of tooth; 
t thickness at base of tooth; 
f *= maximum fiber stress permissible. 


The length of chip increases with an increase of 
radius, and as chip thickness has already been taken 
proportional to radius, the chip volume will vary as the 
radius raised to a power higher than unity. However, 
as the radius increases, the material becomes more com- 
pact for a given volume, due to the thickening of the 
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FIG. 28. COMPUTATION OF ENERGY PER CHIP 


chip, so chip clearance necessary may be taken as pro- 
portional to radius simply. 

Since the shapes of the spaces between adjacent teeth 
are similar in cutters of different diameters, chip space 
is proportional to d’, and as chip space is also propor- 





MACHINIST Vol. 55, No. 24 


tional to radius as explained above, it follows that: 





dx /R (1) 
also F « \/ Chip Thickness « VR _ (2) 
Therefore d«F (3) 


Assume for simplicity unit thickness at base of tooth. 
By the theory of bending, 





Fd«t’f (4) 
Therefore, by (3), 
dX d«t'f (5) 
txd (6) 
Also, by the properties of similar shapes, 
2n(R — d) 
t+ Kt @) 
where K is a constant. 
Or, by (1) and (6), 
y <2e(R — KR) ‘) 
K,Ri + K,) 2 
= K,i— K, (9) 


where K,, K,, K, and K, are constants. 

The constants K, and K, have been determined by ob- 
servation of spacing in cases where chip room appeared 
adequate. This gives: 


n 19.5 Ri — 5.8 (10) 
Also a relationship of 
t d (11) 


is simple and accords well with proportions repeatedly 
used and found amply strong. 
Modification of K, in the relation, 

t= Kd (12) 
affects the strength of the tooth in general. For in- 
stance, if a new superior steel were discovered, then 
K, could be decreased. Changing K, in no wise affects 
the rationality of Equation (10), but would indirectly 
influence the constants, leading to a greater nm for a 
given R if K, be reduced. 
Since, by (1), d«R4, we find the following relation 
to give satisfactory results: 


d = 0.215R (13) 


Combinations in the German Machine 
Industries 


The second largest German ammunition works (Rei- 
nische Metallwarenfabrik, in Dusseldorf) has lately 
experienced strong financial difficulties owing to the 
enormous cost of changing from war production to 
production of peace commodities. The Krupp Works, 
which owns the majority of the stock in the above-men- 
tioned company, has not been in a position to furnish 
any financial assistance. For that reason the Reinische 
Metallwarenfabrik was forced to make a combination 
with the well-known iron works of Otto Wolf, in Co- 
logne, and the large machine manufacturing concern, 
Linke-Hoffmann and Algemeine Elektricitats Gesell- 
schaft, in Breslau. 

This combination will undoubtedly be of great im- 
portance to all interested parties; the Reinische Metall- 
warenfabrik seems to have overcome all financial diffi- 
culties. The combination will be the lergest machine 
constructing concern on the European continent and 
will probably be able to monopolize the whole German 
machine industry. 

This new combination has lately received large orders 
for locomotives from Rumania. 

The plans for electrifying the German railways may 
be considered one of the main reasons for Algemeine 
Elektricitats Gesellschaft forming this combination. 
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Devoted to the exchange of information on usefal methods. 


Its scope includes all divisions of the machine building in- 


dustry, from drafting room to shipping platform. The articles are made up from letters submitted from all over the world. 
Descriptions of methods or devices that have proved their value are carefully considered and those published are paid for. 





A Worn Crank Handle 
By LUTHER D. BURLINGAME 


It is evident that the question, “Are Hollows Worn 
in Hammer Handles” has proved one of interest to 
your readers, as shown by the various communications 
which you have published. These show conclusively 
that the friction of a hand may wear away a wooden 
handle to a surprising extent. 

It is not alone wooden handles that are affected by 
such wear. The writer’s attention was called to the 
steel handle of a ball crank used on a Brown & Sharpe 
four and three-quarter inch index center which has 
long been in use on a surface grinding machine. The 
long-continued operation of the handle by the work- 
man has worn it away as shown at the right in the 
illustration. The ball crank at the left shows the 
appearance of a similar handle when new. 

While it may seem that a steel handle would be 
more resistant to wear than a wooden one, the evi- 
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A NEW AND WORN CRANK HANDLE 


dence is conclusive that neither can resist the friction 
from the hand resulting from continued use. 

It is said that the great toe of the statue of Saint 
Peter,.in Rome has been worn away from being kissed 
by the multitude of pilgrims who passed by. 


Increasing the Distance Between 
Centers of a Lathe 
By THOMAS BROWN 


Having occasion to turn a number of shafts, the 
length of which was somewhat in excess of the dis- 
tance between centers of any lathe that was con- 
veniently available, we adopted the expedient shown 
in the illustration and it worked out so satisfactorily 
that the addition has since been left in place, giving 
us a lathe capable of handling work 8 or 10 in. longer 
than it was originally designed for. 

An angle iron casting of suitable size and shape 








EXTENDING A LATHE BED 
was machined upon one surface to correspond with 
the inner V-s upon which the tailstock bears. The 
other surface was bolted to the end of the lathe bed 
with the extended shears carefully aligned with the 
Original ones. The tailstock may now be moved back 
until two thirds of its length overhangs the lathe bed 
and still be rigidly supported. 


Independent Support for Planer Drive 
By MILTON WRIGHT 


Individual motor drive for large planers and other 
tools is very convenient and saves a lot of overhead 
machinery in the shop, but when mounted upon the 
housings of a planer, as is the usual practice, it is 
liable to introduce an undesirable element in the vibra- 
tion quite apt to result from any machinery running 
at comparatively high speeds, as well as the added dis- 
turbance caused at the instant of reversal by the sud- 
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INDEPENDENT SUPPORT FOR 
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den shock upon the belts. To avoid this inconvenience 
all of the large planers at the plant of the Universal 
Boring Machine Co, have been equipped with the 
special motor and countershaft support shown in the 
accompanying illustration. 

The brackets which formed the original supports 
were removed from the housings and an independent 
platform of structural iron erected to receive the shelf 
upon which the motor and countershaft stand. The 
uprights are beams of I-section set into the concrete 
flooring and bridged across at the top with smaller 
beams of similar section. The uprights are braced 
against lateral deflection by diagonal braces between 
them. 

All of the desirable features of the original design 
are retained without there being any metallic connec- 
tion between the machine and its overhead works and 
the disagreeable jar is thus eliminated. The outer sup- 
port with its diagonal bracing also forms an effective 
guard around the pulleys and gears of the reversing 
mechanism and occupies little if any more space than 
would be required by the wire guards which it replaces. 


Bushing a Blind Locating Hole 
By CHARLES REIMSCHISSEL 


In bushing a blind 
, locating hole the hoie 
should be drilled 
about ~ in. deeper 
than the length of the 
bushing and a nut 
placed in the bottom 
as shown in the 
sketch. If at any time 
it is necessary to re- 
move the bushing, a 
stud can be screwed 
into the nut and a 
larger bushing placed 
on top of the working 
surface. A washer and nut on the upper end of the 
stud will complete an arrangement by which the bush- 
ing can be easily withdrawn from the hole. 























REMOVABLE BUSHING FOR A 
BLIND HOLE 


Tool Set-Up Gage 
By GENE PHELPS 


When several tools are used at one time for 
ing different diameters and these diameters 
be kept closely to size, considerable trouble is 
experienced in setting the tools correctly. If these 
tools are set in a block on the cross-slide of a lathe 
the method for determining diameters is a “cut and 
try” proposition. The various tools are set forward a 
little at a time until a measurement of the work shows 
that the correct diameter has been attained. Very 
often the tools are set in a holder in such a way that 
there is no fine adjustment possible and they must be 
tapped forward a little at a time until the desired ac- 
curacy is reached. When some tools are set at an 
angle and others are straight, considerable more dif- 
ficulty is experienced. 

Sheet-metal gages or plugs of various diameters set 
in the spindle of the machine are troublesome and can- 
not always be relied upon to produce accurate work. 
A method however which can be applied to nearly all 
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toolblocks of this kind is shown in the illustration. The 
block A is mounted on the cross-slide of the lathe and 
the tools B, C and D are arranged according to the 
nature of the work. The form of the toolblock is such 
that it permits adjusting screws to be placed at EF, F 
and G. The tools are held in the toolblock by means 
of setscrews shown at H and K. A setting gage is 
made in the form of a hinge as shown at L, being 
pivoted on two shouldered screws at M and N on each 
side of the toolblock. In adjusting the tools for diam- 
eters it is only necessary to drop the gage down until 
it strikes the stop pin at O and then set up the screws 
E, F and G until the tools project sufficiently to strike 
the various shoulders on the gage as indicated. After 
this has been done the holding screws H and K can be 
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A TOOL SET-UP GAGE 


tightened and the gage thrown back against the pin at 
P so that it takes the position as indicated by the dotted 
lines. The tools are then ready for work. 


Cutting Index Marks in Handbooks 
By H. C. CARD 


On page 691 of the American Machinist appeared an 
article under the above title by John S. Carpenter. He 
described a method of making a tool for cutting semi- 
circular index marks in the edge of a book. 

As a suggestion to those who do not have the facili- 
ties for making such a tool, I have found a 12-gage wad 
cutter to be an efficient substitute. Using a hardwood 
block to cut on, a slight blow with a hammer will cut 
50 to 75 leaves. This cutter can be purchased from any 
gun or ammunition dealer for about 35 cents. 
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The Elimination of Waste in American 
Industry—A War Measure 


MEMBER of Mr. Hoover’s engineering committee 

on the elimination of waste in industry said at the 
recent annual meeting of the A. S. M. E., that no other 
body of engineers had ever received so much publicity 
and support for their work. Just why should this be? 
Has the country finally awakened to the real worth of 
the engineer’s contribution to society, and are all his 
future undertakings to receive deserved recognition? 

Perhaps; but we are frankly skeptical, although it 
would be a real pleasure to be proved wrong in our 
skepticism. There is no question that the American 
engineer came into his own in the World War. Without 
him we should have cut a sorry figure. 

But the war is over, we are at peace with all the 
world and the Washington conference bids fair to make 
the possibility of future wars remote. Why, then, 
should the elimination of waste be called a war measure? 
Simply because it is a vitally necessary factor in pre- 
paredness for the economic war which has but just be- 
gun and which will call for a co-ordinated national ef- 
fort that will surpass that of the dark days of 1917 
and 1918. 

If there is any doubt that a real struggle is ahead 
of us, one has but to examine the field against us. 
England has suffered tremendous losses from the war, 
but she has centuries of experience in world trade to 
guide her and the very real necessity of earning her 
living by commerce. France has large devastated 
regions and is carrying a staggering load in her stand- 
ing army, but she has never been afraid of work and is 
favored in trade as against the United States by a 3 
to 1 exchange ratio. Add to this the fact that the 
occupation of her northern industrial region by the 
Germans forced her to build new plants in the south, 
near her big water powers, which have brought her 
production up to more than eighty per cent of the pre- 
war figures, and it becomes clear that she must be 
reckoned with. 

As to Germany, her competitive threat has probably 
been over-estimated in some quarters but it is neverthe- 
less a very real one. She can easily undersell any other 
exporting nation of any consequence and her people are 
working with the zeal of desperation and on a much 
lower scale of living than our own. The reparations 
question is still unsettled, but from present indications 
the most likely means of payment is in goods which 
will certainly not help us any in markets where our 
goods compete with them. The Germans have also 
embarked on a campaign of standardization of product 
which cannot fail to reduce production costs already low. 

How then can we meet our competitors? We cer- 
tainly do not want to lower our living standards, nor 
can we do much to alter the exchange relations; they 
will take care of themselves eventually. We can, how- 
ever, eliminate much of the waste in our industrial 
processes and distribution systems and thus bring down 
our costs to a more reasonable figure as compared to the 





costs of similar products abroad. There is also much 
to be done in standardization as pointed out in the 
report of Mr. Hoover’s committee. 

It should be a matter of pride to engineers that a 
representative group of their leaders are the ones to 
point the way in which we must travel if we are to 
have an even chance in the struggles for world trade. 
Unfortunately they have not the power to enforce their 
findings—they have made their investigation and pre- 
sented their report and the rest is up to the men who 
direct industries. The way is clear. 


Exceeding the Useful Cost Limit 


E ARE always looking for ways and means to 

improve our machinery. New details of designs 
and better materials, largely copied from the automo- 
bile engines, have become common in modern machine 
tools. Forced lubrication, either direct to bearings or 
splashed or cascaded over them, has become standard 
in many shops. Centralized control is now a necessity 
in any machine used on high production work. And yet 
there is another side to the story. 

All the features mentioned are highly commendable 
and are without question a necessity in shops where 
intensive production with highly specialized labor is 
employed. Anything which saves time and labor has 
a field in some kind of a shop. ‘But there are many 
other shops that do not need these refinements and can- 
not afford to buy the machines in which they appear. 

Perhaps most of the failures of machine tools in large 
production shops is due to neglect of lubrication. In 
the shops mentioned it is necessary to pay the added 
cost of securing positive lubrication, either mechani- 
cally or by men whose duty it is to do nothing else. But 
in shops where men know how to take care of machin- 
ery, machine tools last for years—too long for everybody 
in many cases. We recently saw a high-grade machine 
tool of well-known make which was torn down after 
ten years of steady service. The bearings were almost 
perfect, the alignment required very little readjustment. 
The gears, many of them cast iron, were in excellent 
condition. The machine could have been in no better 
condition with the latest type of oiling and with forged 
alloy steel gears. Their cost would have been an added 
investment entailing additional overhead. 

There is no question as to the need of the steel gears 
and forced lubrication in some machines and in some 
shops. But does this justify the cost on all machines 
or should we class a machine as behind the times if it 
lacks these features? Is it economic to add the cost of 
these to the overhead of shops which do not need them, 
especially when the machines last too long in most 
cases anyhow? 

This is not an argument against highly developed 
and refined machines. We welcome all advances in the 
industry. But is there not a field where the simpler, 
plainer machine will answer every purpose and at a 
lower cost? Capital invested without an adequate re- 
turn is a burden on the industry. 
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Gaterman Drilling and Tapping Machine 


The W. Gaterman Manufacturing Co., Manitowoc, 
Wis., has recently placed on the market the drilling and 
tapping machine shown in the accompanying illustra- 
tion. The device is known as the “electro-magnetic” 
tapping machine, and 
by it hand tapping 
can be automatically 
imitated. The tap is 
held in a floating 
spindle, which is so 
driven through two 
coil springs that 
shocks and jars on 
the tap are avoided. 
On the top of the 
machine is a device 
which provides for 
adjustment to the 
proper torque re- 
quired for driving 
the tap. This device 
weighs the torque 
transmitted to the 
tap, and is so con- 
nected with the re- 
versing mechanism 
that the spindle auto- 
matically reverses 
when too great a 
torque is transmitted. 
Electromagnets are 
employed in the re- 
versing mechanism. Should the tap strike the bottom of 
the hole, or some obstruction which places more strain 
on the tap than that for which the dial is set, the rotation 
of the spindle automatically stops, then re- 

















GATERMAN DRILLING AND 
TAPPING MACHINE 


depth and automatically return it. It is claimed for 
the machine that it practically eliminates the breakage 
of taps; that it is not necessary to employ taper taps, 
since straight taps may be run through the hole imme- 
diately after drilling; and that great speed in tapping 
may be obtained, because of the rapidity of the reversal 
and the high speed of rotation. 


Acme Hot-Pressed Nut Machine 


The illustration herewith shows a machine that has 
been developed by the Acme Machinery Co., Cleveland, 
Ohio, for making hot-pressed nuts. 

A bar of special section is used and the first operation 
is to indent it on both sides, forming angles equa] to 
these at the sides of two abutting nuts. As the indent- 
ers withdraw, the cut-off slide advances, shearing off the 
blank and carrying it into the die box. Then two 
punches, one of which is a piercing punch, and the 
other a short punch, advance from opposite sides and go 
part way through the blank, compressing it in the center 
so that the surrounding metal flows and fills all parts of 
the die, producing not only the sharp corners on the 
blank, but the crown as well. The punches dwell mo- 
mentarily to allow the metal to flow and then as the 
short punch retreats, the piercing punch advances and 
punches out the core. The piercing punch is quickly 
withdrawn to prevent the nut from shrinking on to it, 
and the nut is then ejected from the die. 

The partial forming of the nut by indenting the sides 
of the bar and compressing the core to expand the sur- 
rounding metal results in considerable saving in stock. 
The maker claims that 2,000 Ib. of nuts can be produced 
from 2,200 Ib. of stock, this being a saving of 1,100 over 
former methods. 

The bed of the machine is an open-hearth steel casting 
and all gears are of steel with cut teeth. The machine 





verses for one-sixth of a turn so as to free the 
tap, and immediately starts forward again. 
These reversals are accomplished almost in- 
stantaneously, and the spindle immediately 
takes up its original speed, which varies from 
300 to 2,000 r.p.m., according to the size of the 
tap. The oscillating movement of the tap is 
carried on until the resistance has been over- 
come, but it does not occur unless the resis- 
tance offered by the work exceeds the torque 
for which the driving mechanism has been set. 
No friction or slippage device is employed to 
obtain the reversing action, it being accom- 
plished by means of the spring balance in the 
drive and by the electromagnets. 

The machine is said to be simply and durably 
constructed, having large journal bearings and 
ball thrust bearings throughout. Either hand 
or foot control can be employed. The machine 
can be furnished in different sizes, the No. 4 
size having a range up to } in. Either belted 











or motor drives can be employed. The machine 
can be set so as to run the tap to a certain 
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is equipped with a simple automatic relief device that 
prevents undue strain during operation. 

The indenting tools are operated from the upper 
shaft while the punches and cut-off slide are operated 
by the shafts at the opposite ends of the machine. 

The indenting tools, cut-off tool and punches are of 
simple design and are made of air-hardening steel. 
Water is supplied to all parts that need cooling. 

The machine is built in four sizes with capacities as 
follows: % to ? in.; 4 to 1 in.; {7 to 14 in.; 1 to 2 in. 
The number of strokes per minute varies from 70 to 75 
for the smallest machine, to 35 to 40 for the largest. 


Langelier Roller-Cage-Type 
Swaging Machine 
The Langelier Manufacturing Co., Arlington, Crans- 


ton, R. 1., has added to its line of swaging machines the 
type shown in the accompanying illustration, in which 

















LANGELIER ROLLER-CAGE-TYPE SWAGING MACHINE 


machine the rolls are carried in a floating ring or cage 
instead of being fixed in the head. The rolls in the cage 
are made of a high grade of tempered carbon steel. A 
similar roll is carried in the outer end of each hammer 
block, so that the metal-to-metal contact at the instant 
of delivering the blow is a rolling instead of a sliding 
one. The hammer blocks are slotted at the inner end to 
receive the swaging dies. Adjustment of the blow is 
provided by changeable shims between the hammer 
block and die. 

A roll feeding attachmnt is mounted on the machine, 
its purpose being to withdraw the work with a slow, 
even motion, thus insuring straightness and uniformity 
of reduction. The capacity of the attachment is for 
stock from 0.375 to 1.313 in. in diameter, and it will 
hold any size between these limits. The attachment is 
movable to and from the head through a distance of 
5 in. by means of a screw underneath the baseplate. 

The main spindle bearing is provided with loose per- 
forated bushings, the perforations acting as small 
reservoirs for oil, to insure proper lubrication to the 
spindle. The flywheel is held to the spindle by a two- 
bolt clamp hub, closing over a key. This construction 
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is claimed to resist the tendency of the wheel to work 
loose because of the vibration induced by the rapid 
blows delivered by the machine. 


New Britain Babbitting Fixtures for 
Ford Automobile Engines 


Two fixtures especially designed for the convenience 
of the repairman in babbitting the main bearings and 
connecting rods of Ford engines. hve been placed on 
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FIXTURE FOR BABBITTING FORD MAIN 
BEARINGS 


FIG. 1. 


the market by the New Britain Tool and Manufactur- 
ing Co., New Britain, Conn. 

The main bearing fixture, shown in Fig. 1, is so made 
that it may be set in place on the inverted cylinder 
block and positioned by entering the studs in the cam- 
shaft bearings. The studs insure alignment and par- 
allelism, while the crossbars resting upon the flanges 
of the upturned block hold the arbor central with rela- 
tion to the bearings to be babbitted. 

The movable collars are brought to bear against the 
ends of the bearings, where they are fastened by means 
of setscrews, and the device is ready for pouring the 
babbitt. The arbor is sufficiently undersize to allow 
stock for finish reaming the bearings. 

The connecting-rod fixture, Fig. 2, consists of a 
flat base block of cast iron with two vertical studs set 
therein, and suitable collars to form the fillets at the 
ends of the bearings. 

The wristpin end of the rod is placed over the smaller 
stud, thus bringing the crank end in proper relation to 
the larger stud; which is the babbitting arbor. The 
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FIXTURE FOR BABBITTING FORD 
CONNECTING RODS 


FIG. 2 


upper collar is now pushed over the projecting end of 
the stud until it bears against the rod. Recesses in 
upper and lower collars take care of the filets. 

Two pour holes are provided in the upper collar and 
when the metal has set, a sharp blow with a mallet will 
break the risers so that the collar may be removed with- 
out any trouble. 

Separators may be set between the rod and cap when 
the device is assembled so that the bearing will be in two 
parts. The bearing is finished when taken from the 
fixture, no machining being required except to smooth 
the rough ends of the broken risers with file or scraper. 
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W.B.U. Combination Vise, Drill Jig 
and Milling Fixture 


The accompanying illustration shows the Victor uni- 
versal swiveling vise recently placed on the market by 
the W.B.U. Tool Co., 104 Harding St., Worcester, Mass. 
The device, which is intended especially for toolroom 
use, is adapted to holding work on a drilling machine, 
shaper, grinding machine or milling machine. Where 
two or more cuts are to be made on one piece at angles 
to each other, removal of the work is unnecessary, as 
the visercan be swung to change the position. Both the 
horizontal and ‘vertical swivels are graduated to 360 
deg., so that the work may be set at any angle desired. 
The work can be tested with a square direct from the 
table of the machine on which the vise is mounted. 

The fixture can be used on the bench when filing 
small dies and punches, as it is not necessary to take 
the work out of the vise to ascertain its correctness. 
The vise jaws provide six square and true sides for the 
application of a square. The work-can be quickly swung 
to the desired position. 

When used as a drill jig, the tool is equipped with a 














W.B.U. VICTOR UNIVERSAL VISE 


bushing plate, as shown, having eighteen holes varying 
from ¢& to jin. It can be set to drill round stock from 
fs to 1 in. in diameter, and square or flat stock from 
+ to 1 in. thick. A V-groove is provided for the gripping 
of cylindrical work. The vise can be clamped to the 
table of a milling machine for use as a milling fixture. 
The jaws have an opening of 23 in., and can be fur- 
nished either soft or hardened. 


Sexton “Flush” Oiler for Cone Pulleys 


An oiler especially adapted for use in the cone pul- 
leys of machine tools but serviceable in many other 
places where pulleys are expected to run idly upon 
shafts or studs, has been brought out by the Sexton 
Machine Co., 308 Pearl St., Hartford, Conn. 

The body of the oiler is a steel tube of a length just 
sufficient to reach from the surface of the pulley to the 
bore, and ground upon the outside diameter to a drive 
fit in a standard reamed hole. An inverted hollow plug 
fills the outer end of the tube; being held to a shouldered 
seat within the latter by the tension of a coil spring. 

A helical groove in the shell of the plug engages 2 
fixed pin in the wall of the tube in such manner that 
when the plug is turned back by means of a screwdriver, 
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as in drawing a screw, the plug will rise against the 
pull of the spring until it reaches the limit of its move- 
ment, where a change in the direction of the groove 
holds it in position. 

In this position, which is reached in less than one- 
half turn of the plug, a hole in the shell of the plug is 
exposed for the introduction of the spout of an oil-can. 


When filled with 
Pas 





SS 


oil a slight 
twist with the 
fingers ina 
right-hand di- 
rection will al- F 
low the plug to 
snap back to 
place, flush with 
the surface of 
the pulley, effec- 
tively sealing 
the tube against Ae 
the escape of oil. | = OB" ah 
The tube and 
hollow body of 
the plug consti- 
tute a reservoir that will hold a sufficient quantity of oil 
to lubricate the pulley for a long time. The oiler is made 
in 4, 3, & and #-in. sizes, and of any length of tube 
desired 

















SEXTON “FLUSH” OILER FOR 
CONE PULLEYS 


New Britain Valve Reseating Tool 


The tool for resurfacing the valve-seats of automobile 
engines, shown in the accompanying illustration, is now 
regularly manufactured by the New Britain Tool and 
Manufacturing Co., New Britain, Conn. 

The cutter is made like a shell reamer and is a slip 
fit for the shank, upon which it: is held against turning 
by a short spline or pin, fitting into a notch in the shell. 
It is of high carbon steel and may be furnished in any 
required angle to order, though it,is stocked only dn the 
most commonly used angles—30 and 45 degrees. 

The pilot portion of the shank is furnished -in any 
diameter to fit standard size valve stem guides or will 




















THE NEW BRITAIN VALVE RESEATING TOOL 


be specially made to fit oversizes if desired. Cutters 
and shanks are interchangeable so that any combination 
may be quickly secured. 


Erratum 
In the article “Notes on the Design of Shaving Tools,” 
appearing on page 686 of American Machinist, there is 
on page 688, Table II, Note I, a misstatement due to 
the misplacement of a decimal point. The note should 
read: Minimum allowance for second shaving operation 
is 0.0015; not 0.015 as it was printed. 
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Machine Industry Favored 
in Budget Requests 

The President and the Director of the 
Budget have submitted to Congress 
their recommendations for expenditures 
by the executive departments during 
the next fiscal year. Here are some 
items of particular interest to the ma- 
chinery industry. 
_ Bureau of Standards: To provide 

for the standardization and testing 
of standard gages and screw-threads, 
and to calibrate and test gages, screw- 
threads and standards, $40,000; for the 
maintenance and equipping of automo- 
tive engine test plants, including 
vacuum and refrigerating machinery 
necessary to stimulate atmospheric 
conditions at altitudes up to 40, ft., 
and for testing engines and materials 
used in their construction, for testing 
carburetors, ignition devices, radiators, 
cooling systems, chassis, power trans- 
mission systems, and to conduct other 
researches incident to the standardiza- 
tion and development of automotive 
power plants, $45,000; for the establish- 
ment of standards, methods of testing, 
and inspection of mechanical and elec- 
trical devices, instruments, equipment 
and tools used in the industries, and 


by the Government, including practical 
specifications for quality and perform- 
ance of such devices, $100,000; for 


technical investigations in co-operation 
with the industries upon fundamental 
problems involved in post-war indus- 
trial development, $150,000; to develop 
methods of testing and standardizing 
machines, motors, tools, measuring in- 
struments, and other apparatus and 
devices used in mechanical, hydraulic 
and aeronautic engineering, $15,000. 


ARMY AND NAVY 


War Department: For the develop- 
ment, manufacture and purchase of 
airplane bombs and of ammunition for 
small arms for hand use, $511,500; for 
the manufacture and repair of arms at 
national armories, $453,000; for over- 
hauling, cleaning, repairing and pre- 
serving ordnance and ordnance stores, 
$150,000; for the purchase, manufac- 
ture, and repair of automatic rifles, 
$459,000; for the purchase, manufac- 
ture, test and repair of tanks and other 
self-propelled vehicles, $350,000. 

Navy Department: For procuring, 
producing, preserving and handling 
ordnance material, $13,130,000; for ex- 
perimental work in the development of 
armor-piercing and other projectiles, 
fuses, powders and hich explosives, 
$225,000. 
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In transmitting the first national 
budget to Congress on Dec. 5, President 
Harding drew particular attention to 
the fact that estimated ordinary ex- 
Peeia EST, for 1922 show a reduction of 


Ordinary Ex 
Cut in 


,513,5387,682.20 under the 1921 
amount. It was also brought out that 
the expenditures for 1923 were figured 
at $1,961,241,921.20 under the 1921 
mark. 

The total estimated expenditures for 
1922 show a reduction under the 1921 
estimate of $1,570,118,325.30. 

—>———— 


Civil Aeronautics in Department 
of Commerce 

Representative Hicks, of New York, 
has introduced a bill in Congress (H. R. 
9184) to create a Bureau of Civil Aero- 
nautics in the Department of Com- 
merce. This bureau will be charged 
with the duties of encouraging and 
regulating the operation of civil air- 
craft in interstate and foreign com- 
merce. 

It is planned to head the bureau with 
a deputy to be designated as the Com- 
missioner of Civil Aeronautics and who 
will be appointed by the President. 
The bill provides for regulation of air 
routes, landing fields and stations, traf- 
fic rules, licensing of pilots and other 
operators. 

The bill was introduced Nov. 17 and 
was immediately referred to the Com- 
mittee on Interstate and Foreign Com- 
merce and ordered printed. 

—_—_a_— 


DuBrul Issues Bulletin on 
x Refund 

Attention of machine tool builders is 
called to a resumé of changes in the 
revenue law in a bulletin issued by 
Ernest F. DuBrul, general manager of 
the National Machine Tool Builders’ 
Association with offices in Cincinnati, 
Ohio. The bulletin is as follows: “The 

rovisions for amortization deduction 
foes been modified so as to require that 
no allowance shall be recognized for 
years ending between Dec. 31, 1921, 
and March 3, 1924, unless claim had 
been made at the time for filing return 
for the taxable years of, 1918, 1919, 
1920 and 1921.” 

In the opinion of Mr. DuBrul a large 
number of machine tool builders have 
overpaid their taxes since 1918, because 
they have not taken amortization into 
consideration. Mr. DuBrul said that all 
claims must be filed with the Govern- 
ment not later than Mar. 15, 1922 in 
order to receive consideration. 
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Ninety ee for Road Building 
a n to Machinery Trade 

The signing of the highway bill by 
President Harding, on Nov. 9, has re- 
leased $90,000,000 for road-building all 
over the United States. This release of 
capital should prove a boon to manu- 
facturers of road-building machinery 
and inturn to the machine tool inter- 
ests, as the extensive program of con- 
struction which is contemplated will 
require a larger amount of modern me- 
chanical equipment. The effects of this 
need will no doubt stimulate all 
branches of the machinery business. 

Fifteen million dollars of this appro- 
priation is to be used exclusively for 
national roads in the egg owned 
forests. Of the remainder $25,000,000 
became available on the signing of the 
bill and $50,000,000 is to become avail- 
able Jan. 1. 


STATE RESPONSIBILITY 


By far the most important feature 
of the new act is that it confines the 
Federal aid to one connected system 
which must not exceed 7 per cent of 
the road mileage of the state, and makes 
it mandatory that the road must be 
kept in good condition at the sole ex- 
pense of the state. The act divides 
the highway system in two classes-— 
interstate and intercounty roads. The 
interstate roads must not exceed three- 
sevenths of the system. At least 60 
per cent of the state’s allotment must 
be expended on these interstate high- 
ways. The remainder is to be pact. 
on the intercounty highways. 

Special permission must be obtained 
if any road is constructed with a sur- 
faced width less than 18 ft. Once com- 
pleted the road must be maintained in 
the best of condition as the act provides 
a drastic maintenance clause. If a road 
is not properly kept up the Federal 
Government has full authority to main- 
tain it out of the state’s allotment and 
must refuse to approve any new proj- 
ects in the state until it has been re- 
imbursed. 

Prior to five years ago the United 
States was very backward in highway 
construction but this work was so 
stimulated by Federal aid that some 
$566,000,000 had been expended or 
made available prior to the enactment 
of the latest law. The Bureau of Pub- 
lic Roads estimates that not over one- 
half of the roads being built are re- 
ceiving financial aid from the Govern- 
ment. The Federal aid roads alone give 
employment to 250,000 of which 6,000 
are engineers. 
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The Business Barometer 


This Week’s Outlook in Commerce, Finance, Agriculture 
and Industry Based on Current Developments 


(Copyright, 


A few months ago most American 
business men believed that a capital 
»peration of some sort upon the body 
financial was necessary to a recovery of 
prosperity, but their mood has changed 
and many of them are now making 
plans which presuppose great confi- 
dence in the future. It is not the facts, 
but the attitude toward them that has 
changed and it is our attitude that 
makes the difference between prosperity 
and prostration. 

Three months ago the bankers hav- 
ing charge of the reorganization of the 
Missouri, Kansas & Texas and the 
Chicago & Eastern Illinois railroads 
would hardly have dared to announce 
their plans. The new capital necessary 
would not have been forthcoming. Now 
it is easily obtainable and these re- 
organizations are being consummated. 
The same feeling of confidence in the 
future is behind the extensive consoli- 
dations in the steel and coal industries 
that are being arranged against the 
time when the new securities that will 
be created can be sold. The New York 
Herald of Dec. 4 published “An exhaus- 
tive survey of the architectural offices 
of the United States,” which showed 
that the cost of the new building con- 
struction now contemplated in the U. 
S. is $4,178,665,760. 


POLITICAL TRUCE HELPING 


This revival of activity evidences a 
faith in the recuperative powers of the 
country that will spread, for faith, like 
doubt, is contagious. That conditions 
justify constructive optimism has long 

en ——— to the close observer, 
but it has also been plain that some 
striking concatenation of events was 
required to revive enterprise and 
quicken the business imagination. This 
has been provided in the developments 
at the disarmament conference and the 
nearly concurrent settlement of the 
{rish question which is a triumph of com- 
promise over coercion that does great 
credit to the statesmanship of Lloyd 
George. The result is that men nearly 
everywhere have become convinced that 
a resort to the surgery of war will be 
unnecessary for a long time to come 
and capital is now hurrying to find 
employment in the work for which 
peace will afford opportunity. We have 
an accumulation of gold in this country 
which assures an extended period of easy 
money and abundant credit. Among 
the things that are definitely encourag- 
ing there must also be included Presi- 
dent Harding’s message to Congress, 
his recognition of the farmers’ plight, 
the need of further tax revision and 
the desirability of a constitutional 
amendment that will give the Federal 
Government the right to tax incomes de- 
rived from new issues of State and 
Municipal securities. The President has 


also suggested that the right of labor 
to combine should be formally recog- 
nized by the passage of laws which 
limit the power of such combinations, 
just as the power of capital in combina- 
tion is restricted. The proposal is not 
a novel one, but it is the i 


rst time it 
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has received presidential approval and 
it contemplates an industrial disarma- 
ment that will greatly benefit both the 
wage earner and the employer. 

Of course it will take time to make 
the President’s program a reality, but 
it is heartening to comtemplate and it 
is to be counted as helpful in its psy- 
chological effect as is most of the rou- 
tine news of the commercial and fi- 
nancial markets. There is here and 
there a bad spot, but in its entirety 
business seems to be on an even keel 
and moving toward the end of the year 
at an average though not an unusual 
speed. 

A new era in governmental finance 
has been ushered in with the submis- 
sion of a budget by the President to 
Congress. The taxpayer will find some 
relief in sight; the total estimated ex- 
penditures for the fiscal year 1922 are 
$1,570,118,323 less than in 1921 and the 
estimated expenditures for 1922 show 
a reduction of $2,032,285,000. Appro- 

riations of $3,505,754,727 are asked 
or the next fiscal year. 


SPECULATION COMING BACK 


In securities, and in some commodi- 
ties, speculation is becoming a bit more 
venturesome—another symptom of re- 
turning confidence. Silk and rubber, 
which were among the first to collapse 
in price, have scored substantial re- 
coveries. Cables from primary markets 
abroad report some excited Bem of 
raw silk. Coffee is again higher and 
the inherent strength of the cotton mar- 
ket was demonstrated by an advance 
upon a ginners report that indicates a 
crop of over 8,000,000 bales. Trading 
in stocks and bonds has been active 
and new high quotations for the year 
were registered by a number of shares 
before a profit taking movement caused 
a temporary halt in an uninterrupted 
advance of several months’ duration. 
The Victory bonds crossed par for the 
first time since their issuance. 

Sa much gold has accumulated in the 
vaults of American banks that it holds 
mene | possibilities of a secondary 
period of inflation. That the mere pos- 
session of gold is not an economic 
anacea is conceded. The metal must 
e put to work—utilized as a basis of 
credit—but as this is done the danger 
of inflation will be great. In fact, the 
whole problem of international ex- 
changes and credits is so complex that 
the policy of bankers is evidently one 
of inaction. From Germany, flounder- 
ing in a sea of paper money, come re- 
ports of prosperity and activity while 
the United States, with its large gold 
supply, still hesitates to use it. 

Improved sentiment alone has un- 
doubtedly played a big part in the up- 
turn in foreign exchange rates, several 
currencies, notably the English pound, 
reaching the highest level of the year 
this week. Swiss francs have climbed 
back to par for the first time in two 
years. ven marks are steadier on un- 
official report from Paris that a three 
year moratorium on further reparation 
payments will be arranged for Germany. 


Place, New York) 


The number of paper marks outstand- 
ing has meantime been increased by 
4,750,000,000 and the total now out- 
standing exceeds 100 billion marks, in 
view of which any permanent recovery 


in the gold value of the mark seems 
—— le. 
ilroad net earnings for October 


will exceed $105,000,000, which is at 
the rate of nearly 6 per cent on the 
hypothetical value of the properties. 
The improvement is, however, largely 
due to a reduction in operating costs, 
for the gross is 16.6 per cent under 
last year. It is becoming increasingly 
evident that the high freight and pas- 
senger rates still restrict enipine and 
traveling. 

Pig iron promeene during Novem- 
ber was the highest since March, 
though there is still ample room for 
improvement. Copper is firm at slightly 
under the 14 cent level. Trade reports 
from the copper and brass industry 
are extremely optimistic. 

The coal on hand Nov. 1 was 16,000,- 
000 tons less than on the same date 
yast year. An early and severe winter 
may reveal a serious shortage. The 
National Industrial Conference esti- 
mates that only 2,000,000 persons are 
now unemployed as compared with 
3,500,000 last spring. 

Secretary Mellon urges a reduction 
of the maximum income surtax to 
or 25 per cent and an adjustment of 
the levy on business profits. Both the 
President and Secretary Weeks are in- 
veighing against the “bloc” system that 
threatens the older plan of government 
by party. It is, however, doubtful 
whether these counsels will be heeded 
and it may be that business will as 
usual have to resign itself to more or 
less irritation while Congress is in 
session. 

This is, however, inevitable in a 
democracy and the philosophic student 
of affairs will not be much disturbed by 
it as long as he can discern the quick- 
ening of industry and the growth of 
confidence which has been inspired by 
the major events of the week. 

The statement of the Federal Reserve 
System shows a further rise in the re- 
serve ratio which now stands at 73.1 per 
cent as against 72.7 a week ago. Phe 
other changes are not important. 





Peru Wants Machinery 


The American Manufacturers Export 
Association informs us that a merchant 
from Lima, Peru, is in the United 
States. He is in the market for ma- 
chinery for making hollow concrete 
blocks, cement tile and pipe. Also 
marble quarrying machinery, concrete 
mixers, cement guns, barrel staves and 
machinery for setting up barrels. 

Manufacturers building any of these 
products can obtain further informa- 
tion by communicating with the asso- 
ciation’s office at 160 Broadway, New 
York City. Address all inquiries care 
of File A-1238. 
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Forty-Second Annual Meeting of A.S.M.E. 


Elimination of Industrial Waste Given Chief Attention — General Education and 
Training Advocated—Technical Sessions on Variety of Subjects 


ROM Dec. 5 to 9 the Engineering 
Societies Building, New York City, 
was the scene of the forty-second an- 
nual meeting of the American Society of 
Mechanical Engineers. The convention 
successful, both in attendance, 


was ver : 
pian Af resented and _ conclusions 
reached. The general purpose of the 


meeting was to present definite tech- 
nical information dealing with the 
elimination of waste in industry. 
The first general session was held on 
the afternoon of Monday, Dec. 5, al- 
though the morning was devoted to a 
meeting of the council, a conference of 
delegates from the local sections and 
to a hearing on air tanks and pressure 
vessels with relation to the boiler code. 
President E. S. Carman sounded the 
keynote of the session—the elimination 
of waste in industry—and turned over 
the meeting to L. P. Alford as chair- 
man of the management section. Mr. 
Alford said that probably no body of 
engineers had ever been accorded the 
interest, publicity and assistance that 
the committee on waste in industry had 
received. ; , 
Mr. Miller, whose speech is printed 
in full elsewhere in this issue, com- 
mented on the conclusion of the com- 
mittee that management was responsi- 
ble for the greater part of the waste in 
industry, since it alone can remedy the 
defects. e 
Prof. L. P. Breckenridge, chairman of 
the advisory committee of the super- 
power survey, announced that the re- 
rt of the survey had been completed. 
e then pointed out some salient 
features of the report. Results of the 
successful application of the press 
power scheme would be: (a) Reduc- 
tion in price of power; (b) annual sav- 
ing of 50,000,000 tons of coal; (c) annual 
saving of $240,000,000; (d) considerable 
transfer of coal from land freight to 
water freight; (e) greater flexibility of 
power distribution; (f) elimination of 


smoke. 

E. F. DuBrul, who substituted at 
short notice for Sir H. L. Smith, took 
for his subject the waste due to eco- 
nomic depressions, of which there have 
been 14 in the last 100 years. He stated 
that all other savings were inconse- 
qential beside the amounts that could 
be saved by the elimination of fluctua- 
tions in the business cycle. The remedy 
is definitely up to management. 


INDUSTRIAL EDUCATION 


The evening session was held under 
the auspices of the committee on edu- 
cation and training. A paper by Dean 
R. L. Sackett, Pennsylvania State Col- 
lege, gave an outline of education and 
training in industry. The paper con- 
tained a discussion of the development 
and the methods of training employed 
in both the United States and Europe. 
It outlined typical methods of training 
and peer courses, attention 
was called to the types of instruction 
that have been developed in our coun- 
try and are not known abroad, special 
mention being made of correspondence 
and short-time courses. An important 


of the paper was a table showing 
extent to which instruction had been 
carried out in the various 





In the discussion of the paper, Dr. 
Hollis, past president of the society 
brought out the fact that training to 


increase the satisfaction of the work- 
men is ultimately more important than 
that intended only to bring increased 
returns to management. He voiced the 
need for comprehensive information on 
the various systems of industrial edu- 
cation in use in this country. Mr. Wal- 
lace brought out the point that the 
greatest hindrance to the educational 
movement was the fact that so little 
was known about the most important 
matters relative to the work. Most of 
the other speakers on the subject in- 
dorsed the suggestion of Dr. Hollis that 
an investigation of training systems be 
carried on, with the purpose of compil- 
ing reliable data on the subject. 

. C. Buell presented a paper on 
“Education and Training on Railroads.” 
He began by stating that the only im- 
portant criticism of American engineers 
was in the handling of the human prob- 
lems. The meg ge sgn of the special 
training idea in the railroad field was 
followed up to the present time, when 
co-operative training on different roads 
is practiced. Employment and per- 
sonnel are the big factors entering into 
- problem and requiring serious atten- 

ion. 


SESSIONS ON WASTE 


On Tuesday morning simultaneous 
sessions were held under the auspices 
of the power division, the railroad divi- 
sion and the machine shop division. The 
last-named session, with F. O. Hoagland 
in the chair, was devoted to the subject 
of waste in the machine shop. The first 
paper “Salvaging Industrial Waste,” 
was presented by J. A. Smith, of the 
General Electric Co. It will appear in 
full in a later issue. Discussion by A. 
L. DeLeeuw, Henry Eberhardt and W. 
O. Platt brought out additional evi- 
dences of waste, and suggested the pos- 
sibility that the work of keeping track 
of small wastes might cost more than 
the savings obtained. 

J. J. Callahan, an employment rela- 
tions specialist, told in an interesting 
manner of the increases in production 
and reductions in waste attainable 
when the employees are enthusiastically 
behind the management in what it is 
trying to do. 

The final paper, the first installment 
of which appears on another page, dealt 
with the art of milling and was pre- 
sented by Prof. Airey of the University 
of Michigan and Carl J. Oxford of the 
National Twist Drill Co. The discus- 
sion, which lasted until 1:30, showed 
the keen interest in the paper. Amon 
those who took part were Henry S. Beal, 
A. L. DeLeeuw, Car! Barth, Earl Buck- 
ingham, Frank G. Gilbreth, R. Poliakoff, 
Henry Eberhardt and Luther D. Bur- 
lingame. It was brought out in the 
discussion that a vast amount of re- 
search work in the cutting of metal is 
yet to be done, and that many believe 
that a very useful tool for this work 
would be the high-speed motion picture 
camera. 

The afternoon of Tuesday was de- 
voted to simultaneous sessions on man- 
agement waste, gas power, and forest- 





products waste. One of the best ses- 
sions ever held by the society was the 
management waste session. The first 

aper on “Making Work Fascinating,” 
- W. N. Polakov, gave a rather altruis- 
tic view of the industrial a and 
was promptly attacked by Walter Clark, 
A. DeLeeuw, Dr. Person and Dr. 
Pogue. 

™e aed by Frank B. and Lillian M. 
Gilbreth on the process chart used by 
them in their work was received with 
considerable interest, which was not les- 
sened by the jovial wit of Mr. Gilbreth 
during his presentation. Discussion 
came from Messrs. Colvin, Kent, Clark, 
Cooke and Carlson. The reports of the 
committees on management terminology 
and measuring management ability were 
then presented and accepted after some 
comment. The last speaker was Sanford 
E. Thompson, who told of his work as 
arbitrator in the Rochester shoe-trades 
wage dispute. L. P. Alford, chairman 
of the management section, presided. 

The address on Tuesday evening of 
the retiring president, win S. Car- 
man, dealt with the changes in industry 
and in the duties of the engineer. The 
need to carefully consider the question 
of service was emphasized, just as has 
been done in many of the papers. 

The address was followed by the con- 
ferring of honorary membership on 
Henry R. Towne, whose work, both for 
the society and for the community, is 
perhaps too little known. Among his 
great achievements is the assisting in 
the securing of the present water sup- 
ply for the city of New York, a work 
requiring long years of patient diplo- 
matic work in order to overcome 
political obstacles and the inertia of 
— opinion. The new president, 

exter S. Kimball, Dean of the College 
of Engineering, Cornell University, was 
then introduced and the usual reception 
and dancing followed. 

The following vice-presidents were 
elected for terms of two years: Col. 
Edward A. Deeds of Dayton, Robert 
Sibley of San Francisco, and Louis E. 
Strothman of Milwaukee. As managers, 
with three-year terms, there were 
elected Sherwood F. Jeter of Hartford, 
Conn., Horace P. Liversidge of Phila 
delphia, and Hollis P. Porter of Tulsa, 
Okla., while Walter S. Finlay is to fill 
the unexpired term of President Kim- 
ball. Wm. H. Willy of New York was 
elected treasurer, and Calvin W. Rice of 
New York will continue as secretary. 


BuUSINEss MEETING 


Wednesday morning was devoted to 
a business session dealing with im- 
portant developments and with the 
policies of the society. Much interest 
has been aroused regarding the desir- 
ability of allowing junior members to 
vote and to hold office. A letter ballot. 
will now be taken on the matter, the’ 
results of which action will not be 
known until the next meeting. Other 
amendments were considered, but the, 
greatest part of the time was devoted } 
to the proposed new constitution. This 
constitution has been in preparation for’ 
some time, eg its second reading | 
at this meeting. In the light of the! 
discussion occurring, further revision 
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will be necessary, so that the document 
will again be taken up at the next 
meeting of the society. 

The discussions on the amendments 
to the present constitution and on the 
adoption of the proposed constitution 
lasted through the afternoon session, 
but the morning session was adjourned 
with the awarding of prizes for dis- 
tinguished work. The most important 
event in this ceremony was the pre- 
senting of the first medal given by 
the society for distinguished achieve- 
ments in the field of mechanical engi- 
neering. A similar medal will be given 
each year, provided that a man worthy 
of it be available. Hjalmar G. Carlson, 
Worcester, Mass., was awarded the 
prize primarily on account of his in- 
vention making possible the produc- 
tion during the war of 30,000,000 drawn- 
steel booster casings, used pemnepers 


as a component of 75-mm. high-explosive 
shells. 

For his paper on the Moody ejector 
turbine, S. Logan Kerr, of Wm. Cramp 


& Sons Ship and Engine Building Co., 
Philadelphia, was awarded the junior 

rize. rizes were awarded for the 

st papers submitted by student mem- 
bers during the past year, the presenta- 
tions being to Karl H. White, University 
of Kansas, for his paper on Forces in 
Rotary Motors; and jointly to Richard 
H. Morris and Albert J. R. Houston, 
University of California, for their re- 

rt on an Investigation of the Herschel 
Type of Improved Weir. A life mem- 
bership was awarded to Forrest Nagler, 
Allis-Chalmers Manufacturing Co., Mil- 
waukee, for his paper on “A New Type 
of Hydraulic Turbine,” the paper hav- 
ing been adjudged the best in the 1919 
transactions of the A.S.M.E. In a so- 
cial way the afternoon was marked by 
a tea and reception; and later by an 
informal’ get-together dinner and 
smoker. 

Simultaneous sessions were held on 
Thursday morning under the auspices 
of the fuel division, materials handling 
division, the research committee and 
the committee on relations with colleges. 


STUDENT MEETING 


The student session, presided over by 
Dean W. H. Kenerson, fairly bristled 
with interest, being very well attended. 
An innovation was introduced, profes- 
sional papers being presented by stu- 
dents for the first time at an annual 
meeting. Papers were presented by W. 
K. Ramsey, of Massachusetts Institute 
of eee G. E. Lyon, of Rensselaer 
Polytechnic Institute, and J. M. Robert- 
son, of University of Kansas. The 
Armour idea of the student A.S.M.E. 
was then presented by J. M. Splitzglass. 
A lively discussion participated in 
chiefly by students then followed. The 
idea uppermost in the minds of the 
delegates seemed to be the necessity 
for obtaining closer co-operation be- 
tween the national society and the 
student branches. 

Thursday afternoon was devoted to 
simultaneous sessions under the aus- 
pices of the fuel division and the ma- 
terials handling division, to a session 
dealing with a mathematical analysis 
of the stresses in flat circular cylindri- 
cal heads, presented by G. D. Fish, and 
to the general session on the subject 
of professional engineering education 
for the industries, held — with 
the Society for the Promotion of Engi- 
neering Education. 

In the last-named session the program 
was especially well prepared and ad- 
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mirably carried out. President C. F. 
Scott of the S.P.E.E. was the presid- 
ing officer and opened the session after 
Major Miller had read the report of 
the F.A.E.S. employment committee, by 
telling of the division of time in the 
electrical, mechanical and administra- 
tive engineering courses at Yale Uni- 
versity between engineering, science, 
general and administrative subjects. 
Professor A. G. Christie of Johns- 
Hopkins was the first speaker, reading 
a paper on the subject of a national 
policy on engineering education. He 
described briefly the European engi- 
neering schools and contrasted them 
with American engineering institutions. 


ENGINEERING EDUCATION 


F. C. Pratt, vice-president of the 
General Electric Co., then discussed the 
subject of professional engineering 
education for the industries from the 
point of view of an industrialist. He 
stated that the engineering students in 
the General Electric Co.’s courses dur- 
ing the last four or five years have 
been better trained in every way than 
any that had previosly come under his 
observation. Mr. Pratt argued strongly 
for assigning a large part of graduate 
work to the industries with the idea 
that the specialization, which has been 
a dangerous factor in certain sone 
engineering courses, can better 
handled by such companies as his. 

Professor Jackson, of the Massachu- 
setts Institute of Technology, read the 
paper possess by J. E. Otterson, presi- 
dent of the Winchester Repeating Arms 
Co., entitled “College Education as Re- 
lated to Industry.” In this paper Mr. 
Otterson compared the engineerin 
graduate to an electric motor, whic 
could be stimulated to produce more 
and more work and eventually turned 
into a generator to produce new ideas; 
and he stated that this was the type 
he wanted, and not the storage-battery 
variety of engineer whose mind was 
simply an engineering encyclopedia of 
facts. 

Dean Dexter Kimball, of Cornell, the 
newly-elected president of the A.S.M.E., 
presented the last paper. He com- 
mented on the widening application of 
the term engineering to various human 
activities such as employment engi- 
neering, human engineering and indus- 
trial engineering, and gave it as his 
opinion that this indicated the appre- 
ciation on the part of the public of 
the value of the engineering mind and 
its method of attacking problems. 

The discussion which followed the 
regular papers indicated the keen inter- 
est in this subject. Among those tak- 
ing part were: Mangus W. Alexander 
of the Industrial Conference Board, 
Prof. Arthur M. Greene, Jr., of Rens- 
selaer Polytechnic Institute, E. H. Snif- 
fen, of the Western Electric Manufac- 
turing Co., Prof. Rowe, of the New 
York University, H. B. Shaw, of Do- 
herty Training Schools, Dean A. A. Pot- 
ter, of Purdue University, D. K. G. 
Matheson, president of Georgia Insti- 
tute of Technology, Prof. Jackson, of 
Massachusetts Institute of Technology, 
his brother John Price Jackson, Presi- 
dent Comfort A. Adams, of Harvard 
University, L. W. Wallace, executive 
secretary of the F.A.E.S., Willis H. 
Carrier, of the Engineering Corpora- 
tion, Dean Sackett, of Pennsylvania 
State College and Frank B. Gilbreth. 

Thursday night was marked by a din- 
ner and dance held at the Hotel Astor. 
The last day of the convention, Fri- 
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day, was devoted to special sessions held 
simultaneously under the auspices of 
the aeronautic division, the textile divi- 
sion and the ordnance division. All of 
these sessions were devoted to the sub- 
ject of waste in the respective fields, 
with the idea of proposing means for 
eliminating it. e ordnance session 
was occupied with a paper by Col. J. 
W. Joyes on “The Record and Policies 
of the Army Ordnance Department in 
Regard to Elimination of Waste,” and 
also by an address by Gen. G. E. Tripp. 
A session presided over by D. S. Jacobus 
dealt with steam power plant prob- 
lems. In the afternoon no general ses- 
sions were held, a council meeting 
alone vane | scheduled. 

Quite a large delegation made an in- 
—— trip on Friday afternoon to the 

hite Star liner “Olympic,” the engi-' 
neering features of which were a revela- 
tion to many of the landsmen. During 
the course of the convention several 
other inspection trips were held, the 
most important being probably those 
made to the Essex Street Station of the 
Public Service Corporation of New Jer- 
sey, and to the Seaboard By-Product 
Coke Co., of Jersey City. Friday eve- 
ning was set aside for reunions of the 
alumni of various technical colleges, a 
custom in vogue for several years, in 
order to permit of closer relations be- 
tween the graduates of each school. 





American Institute of Weights 
and Measures 


The annual meeting of the American 
Institute of Weights and Measures was 
held in the Engineering Societies Build- 
ing on Dec. 9, with the ) agemere Ww. 
R. Ingalls in the chair. The president 
outlined the years work of the institute, 
expressing regret at the ——s of 
curtailing its activities even to a slight 
degree and outlining the need for future 
work. The report of Secretary Stutz 
gave a good idea of the work accom- 
plished by the staff in various lines, and 
told of the metric bills now before 
Congress. The necessity for eternal 
vigilance to prevent the compulsory 
adoption of the metric system by some 
means or other, was clearly pointed 
out. Only systematic effort to counter- 
act these activities, such as can best 
be carried out by such an organization 
as this, can maintain the use of the 
present system of measurement. 





Meeting of the A.E.S.C. 


The annual meeting of the American 
Engineering Standards Committee was 
held at the engineers building on Deé. 
8. Several changes in the constitution 
were proposed and, as with most of the 
other matters which came up, will be 
referred to letter ballot. Consideration 
was given to “Chemical Analysis of 
Manganese, Bronze and Gun Metal” in 
connection with the American Society 
for Testing Materials specifications, as 
well as to the specifications for “Cold- 
drawn Bessemer and Open-hearth Steel 
for Automatic Screw Stock.” 

The report on the “Translation of 
Inch and Millimeter Dimensions,” which 
deals with the adoption of 2.54 centi- 
meters as the equivalent of the inch, 
was not present Both the Industrial 


Lighting Code and the Abrasive Wheel 
Safety Code bid fair to be adopted as 
American Standards after the usva 
letter ballots have been taken. : 
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Latvia Needs American 
Machinery—and Money 
By Our LATVIAN CORRESPONDENT 


Opinion seems to be divided as to 
whether the newly formed republics 
along the frontier of Russia will be able 
to exist and maintain their independ- 
ence in the future. There are many who 
predict that as soon as Russia has ac- 
quired a stable government, the small 
border republics which are already 
burdened by internal taxes, will be glad 
to federate themselves with Russia. 
There is also another view taken by 
some of the larger European countries 
to the effect that these republics should 
maintain their independence, and keep 
Russia within her present boundaries. 
Countries which are seeking the friend- 
ship of Russia do not approve of these 
smaller republics, but prefer to see a 
strong and united Russia. 

Whatever difference of opinion may 
exist, the first important fact to remem- 


ber is that these smaller republics, 
especially Latvia, not being separated 
from communistic Russia by natural 


boundaries, were strong enough to re- 
sist the Bolshevik agitation and an 
armed invasion. These small nations 
have established strong governments 
and are endeavoring to adjust them- 
selves in the family of nations as 
worthy members. Of course, much can 
be said about the mistakes in the man- 
agement of the government’s affairs, 
but these may be overlooked in view of 
the desolation and confusion caused by 
the war. The foreign trade of these 
— is handicapped by the lament- 
able exchange situation. The Latvian 
rouble in 1919 was valued at 51 cents; 
in 1921 it had depreciated to 0.2 cents 
and is now valued at 0.4 cents. There 
is talk of the establishment of a bank 
ef issue in Latvia, sponsored by forei 
capitalists, and in which Latvia will 
participate with her gold reserve. 


Cut Production Costs—With Modern Equipment 


The trade balance of Latvia is very 
unfavorable. The country has not yet 
recovered from the destructive effects 
of the war. German and British mer- 
chants are busy establishing themselves 
in Latvian markets but so far Ameri- 
eans have not taken much interest in 
the opportunities offered. 

The spending power of the two mil- 
lion inhabitants of Latvia could not be 
rated as high, because they have no 
way of obtaining a cash balance except 
through foreign trade, which is now 
in an unfortunate condition. 

During the first six months of this 
year 79 per cent of the whole of 
Russia’s export trade went through the 
orts of Latvia. These ports are the 

st on the eastern Baltic coast. They 
are better equipped and enjoy a longer 
period of open navigation than any 
cthers. Owing to the excellent storage 
facilities a greater part of the imports 
to Latvia will be resold to Russia. This 
should make Latvia a promising field 
for countries which hope to establish 
trade with Russia: Of the entire ex- 
ports of Latvia, flax composes 62.6 per 
cent and timber 30 per cent; scrap iron 
forms a very minor part. The output 
of Latvian paper mills is steadily in- 
creasing. he principal items of ma- 
chinery import during 1920 were agri- 
cultural machinery, $43,700; industrial 
machinery, $35,400; tools and imple- 
ments, $5,600; metals, $9,000; miscel- 
laneous machinery, $60,400. 

In 1910 there were 782 industrial 
establishments employing 94,000 work- 
men in Latvia. During the war most 
of the machinery was taken away to 
Russia, or destroyed. Some of this 
machinery has been returned, but it is 
in such condition as to be unfit for use. 
Latvian industries cannot be returned 
to pre-war production work until new 
machinery is installed in the factories 
and raw materials and financial assist- 
ance is made available. 





A Good Merchandising Move by the G. A. Gray Co. 





The accompanying aang taken at the plant of the G. A. Gray Co., 


Cincinnati, Ohio, shows some of t 


e members of the Gray organization and the 


dealers who attended the convention of agents, held by the Gray Co. in its 
shop on Nov. 17 and 18, to demonstrate a planer recently placed on the mar- 
et. 





Forty-one delegates represented twenty-one dealers. 





Machinery Builders at 
Good Roads Show 
Several prominent machinery builders 
have leased space at the Thirteenth 
Natidnal Good Roads Show, to be held 
at the Coliseum, Chicago, on Jan, 16 


The show is under 
the auspices of the American Road 
Builders’ Association. About 60,000 
sq.ft. of floor space will be taken up 
by eighty-six exhibitors. Among the 
machinery builders who have reserved 
space are: Baldwin Chain and Manufac- 
turing Co., Worcester, Mass.; Brown 
Hoistin Machinery Co., Cleveland, 
Ohio; Chain Belt Co., Milwaukee, Wis.; 
Byers Machine Co., Ravenna, Ohio; 
Domestic Engine and Pump Co., Ship- 
pensburg, Pa.; East Iron and Machine 
Co., Lima, Ohio; Galion Iron Works 
and Manufacturing Co., Galion, Ohio; 
Hadfield-Penfield Steel Co., Bucyrus, 
Ohio; Holt Manufacturing Co., Peoria, 
Ill.; Locomotive Crane Co., Champaign, 
Ill.; Milwaukee Locomotive Manufactur- 
ing Co., Milwaukee, Wis.; Pawling & 
Harnischfeger Co., Milwaukee, Wis.; 
Wood Hydraulic Hoist and Body Co., 
Detroit, Michigan. 


, . 
U. S. Civil Service Examinations 

The United States Civil Service Com- 
mission announces open competitive ex- 
aminations for junior engineers to 
held on Jan. 11, Mar. 8 and May 17. 
The examinations are to fill vacancies 
in the Bureau of Standards, Department 
of Commerce, for duty in Washington, 
or elsewhere, at salaries ranging from 
$1,200 to $1,500 per year, with yearly 
bonus if services are satisfactory. The 
following branches of engineering may 
be chosen by applicants: electrical, me- 
chanical, civil, chemical, ceramic, radio 
and materials. 

Applicants should apply at once for 
Form 1312, to the Civil Service Com- 
mission, Washington, D. C., or to any 
of the Civil Service boards throughout 
the country. 

Another examination will be held for 
the position of instructor in ordnance 
at the Watertown Arsenal, Massachu- 
setts. Applications for this test close 
on Dec. 27. The same form as indi- 
cated above will be used in making ap- 
plication. 


Government To Define Activities 
of Trade Associations 

What functions and activities trade 
associations may legally engage in will 
soon be announced by the Government, 
according to E. W. McCullough, man- 
ager of the Fabricated Production De- 
partment, of the Chamber of Com- 
merce of the United States. He said 
that such a statement would have been 
issued before this but for the fact 
that several governmental cases are now 
pending against certain trade associa- 
tions, gee | such questions as the 
proper use of statistics, open price 
plans and averages in cost accounting. 

It is said that Secretary Hoover, of 
the Department of Commerce, desires 
closer contact with the _ industries 
through their associations, but he has 
intimated that such organizations 
should put themselves in position to 
speak for their industries by including 
in their membership the largest pos- 
sible representation, and also by the 
perfection of their machinery for gath- 
ering, analyzing and compiling all de- 
sirable information not only of service 
to themselves, but to the Government 
and the public. 


to 20, next year. 
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The W. K. Millholland Machine Co., 
of Indianapolis, Ind., recently filed with 
the Secretary of State a final certificate 
of dissolution. The dissolution of this 
company was begun in 1918, at which 
time the business, patents and plant 
were taken over by the Millholland Ma- 
chine Co., organized for that purpose, 
and which is now carrying on the busi- 
ness as manufacturer of turret lathes, 
screw machines and + meg machinery. 
The Millholland Machine Co. is con- 
trolled and supervised by the R. W. 
Dollings Co., of Columbus, Ohio, and 
Indianapolis, Ind. 


The Wayne Oil Tank and Pump Co., 
of Fort Wayne, Ind., has purchased the 
lant and equipment of the Borromite 
—_ of America, Chicago, Ill. The 
Wayne company will immediately en- 
large the facilities of this plant and will 
erect an experimental laboratory to 
carry on the work of perfecting water 
softening and purifying apparatus. 


The Bock Bearing Co. plant in West 
Toledo, Ohio, is reported to be nearing 
normal production, having orders ex- 
ceeding a million dollars in value. R. 
E. Clingman, general manager, states 
that the company will add 10 per cent to 
its working force each month until the 
regular production basis has been 
reached. 


The Morley Machinery Co., of Roches- 
ter, N. Y., has purchased the plant and 
equipment of the Defiance Check Writer 
Co., also of Rochester, and will take im- 
mediate possession of the premises. 
The Morley company will use the added 
facilities in manufacturing its line of 
iron planers and special machinery. 


The Whiting Corporation, of Harvey, 
Ill., manufacturer of electric cranes and 
found equipment, has purchased a 
controlling interest of the Grindle Fuel 
Equipment Co., builder of powered coal 
a. A reorganization of the com- 

ined companies was effected and the 
following officers were elected: B. H. 
Whiting, president; A. J. Grindle, vice- 
—- and general manager; T. S. 
ammond, secretary-treasurer. 


The gray iron foundry of the Chain 
Belt Co., at Milwaukee, Wis., has re- 
sumed full time operation with an in- 
crease of 29 per cent in employees. H. 
M. Landgraf, an official of the company 
states that company has large orders on 
hand from mackinaty builders. He ad- 
mitted that November was the biggest 
month his company had experienced this 
year. 


The R. C. Lap Co., will be in- 
corporated at Davenport, Iowa, to 
manufacture laps for use in finishing 
and polishing the surface of automobile 
motor cylinders, crankshafts and “ 
Patents for the laps are held by L. S. 
Rasmusen and H. B. Carlson. 

The car shops of the New York Cen- 
tral Railroad at Avis, Pa., have been re- 
opened with a force of about 100 men, 
which will shortly be increased to 500. 


The Westinghouse Electrical Inter- 
national Co., has been awarded a con- 
tract for electrical apparatus for use in 
hydro-electric plants in Japan. The 
material is for the power system of 
Tokio which is being built by the Diade 


Electric Power Co., of Japan. 


Witu1am A. Durcin has been ap- 
pointed director of the new division of 
the Department of Commerce which 
will male a study of waste in industry 
with a view to om a oe commercial 
practices. Mr. Durgin has been granted 
a leave of absence by the Common- 
wealth Edison Co., of Chicago, Ii., 
where he was assistant to the vice- 
president. 

Dattas W. Crem, formerly of the 
Reeves Pulley Co., Columbus, Ind., has 
been appointed manager of the power 
transmission department of Manning, 
Maxwell & Moore, Inc., of New York 
City. 

Homer G. TaTE has joined the Wayne 
Oil Tank and Pump Co., of Fort Wayne, 
Ind., and is in charge of the old Bor- 
romite Company’s plant, which was 
recently purchased by Wayne company. 

Harry W. Jones, master mechanic 
in the Sunbury, Williamsport, North- 
umberland and Renova shops of the 
Pennsylvania Railroad, has been ap- 
— to a like position in the Altoona 
shops. 


E. W. Pittman, formerly of the 
Pittman-Smith Engineering Co., has 
been appointed general manager of the 
— | the Penn Bridge Co., at Beaver 

alls, Pa. 


C. W. LAUGHLIN, of the Laughlin & 
Barney Machinery Co., Pittsburgh, Pa., 
has retired from active business after 
nineteen years of service in the machine 
tool field. The business will continue 
under the management of Mr. Barney. 


W. W. Davinson, Canton steel manu- 
facturer, with several associates has 
purchased the Lorain plant of the Aetna 
Steel Casting Co. The Lorain plant, 
which formerly was owned by the 
Charles A. Otis interests, of Cleveland, 
has been operating here for two years. 


R. W. Woopwarp has accepted a 
position as metallurgist with the Whit- 
ney Manufacturing Co., Hartford, 
Conn., resigning his position as physi- 
cist in the Division of Metallurgy, 
Bureau of Standards, to take up this 
new work. Mr. Woodward has for a 
number of years been devoting his 
attention to specifications for metals, 
both ferrous and nonferrous, and to 
conducting and directing a considerable 
number of research activities in the 
Bureau of Standards. 


J. H. WitHetm, Luoyp E. Larson 
and JOHN CETRULE, consulting engi- 
neers of New York City, have been 
elected president, vice-president and 
secretary-treasurer, respectively, of the 
Triplex Machine Tool Corporation, 
which manufactures the Triplex line 
of combination machines. 


JouHN P. Iustey, formerly of Niles- 
Bement-Pond Co., New York, and later 
with the Reed-Prentice interests of 
Worcester, is now the New England 
manager of the selling branch of the 
ny Process Co., Syracuse, N. Y., 
with headquarters at Boston, Mass. 

J. P. Jorpan, formerly vice-president 
and director of operations of C. E. 
Knoeppel & Co., Inc., has opened an 
office in New York to practice indus- 
trial consulting engineering. 

CHARLES C. PHELPs has been elected 


treasurer of the Uehling Instrument 
Co., New York City. 





[ Obituary ] 





ALBerT H. CHAPMAN, a prominent 
member of the Southern Metal Trades 
Association since its organization a few 
years ago, and secretary and treasurer 
since 1902 of the Walsh & Weidner 
Boiler Co., of Chattanooga, Tenn., died 
last week at Chattanooga. He was 
46 years old. Mr. Chapman joined 
the Walsh & Weidner company when 
he was 17 years of age and was elected 
secretary and treasurer nineteen years 
ago. He was well known in the metal 
trades industries throughout the South. 


Horace W. HADLEY, a pioneer in the 
sewing machine industry in New Eng- 
land, died at Belvidere, IIl., last week. 
He was eighty-six years old. 
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The Metric versus the English System of 
Weights and Measures. Research re- 
port No, 42 of the National Industrial 
Conference Board. Two hundred 
peed four 6 x 9-in. pages, paper cover. 
Published by the Century Co., New 
York City. Price $2.5 

In view of the agitation bein 
on for qomesy adoption of the metric 
system in the United States (bills are now 
before the House and Senate) this book 
is particularly timely and valuable. It 
presents the findings of the National In- 
dustrial Conference Board as to the his- 
tory and present status of the English, 
metric and other systems of weights and 
measures; analyzes the application of the 
English and metric systems to various 
specialized fields; and sets forth, without 
taking a position either way, the argu- 
ments advanced by advocates of the metric 
and English systems, for and against the 
compulsory adoption of the metric system 
in the United States. Sources of informa- 
tion are given in footnotes and in a bibli- 
ography. 

In the three general divisions of the 
book, data are given on the origin of the 
English and metric systems; the import- 
ance of weights and measures in the fields 
of science and ‘engineering, agriculture, 
mining, transportation and trade, manu- 
facturing, foreign trade; the intrinsic 
merits of the two systems, the practica- 
bility of changing to the metric system in 
the United States, extent and character of 
the demand for a change. 

The Industrial Conference Board was 
guided in the work by an advisory com- 
mittee, which has fully approved the re- 
port. The members of the committee 
were: . Herr, chairman, president 
Westinghouse Electric and Manufacturing 
Co.; Fred J. Miller, past president Ameri- 
can Society of Mechanical Engineers; 
Henry D. Sharpe, treasurer, Brown & Sha 
Manufacturing Co., Henry R. Towne chair- 
man of the board of directors, Yale & Towne 
Manufacturing Co.; and Frank O. Wells, 
formerly prisident of the G Tap 
and Die Company. 


Forthcoming Meetings 





carried 














Society of Automotive Engineers? Ajfi- 
nual meeting Jan. 11 to 13, Engineerin 
Societies Building, New York City. C. Er 
Clarkson, secretary. 

American Society of Civil Engineers: 
Annual meeting Jan. 18 and 19, Engineer- 
ing Societies Building, New York City. 
Charles W. Hunt, secretary. 


United Engineer Societies: Annual 
meeting Jan. 26, ineering Societies 
Building, New York City. A. D. Flinn, 
secretary. 


American Institute of* Electrical Engi- 
neers: Mid-winter meeting Feb. 15, 16 and 
17. Engineering Societies Building, New 
York City, F. L. Hutchinson, secretary. 


American Institute of Mining and Metal- 
lurgical Engineers: Annual meeting Feb. 
20 to 24 neering Societies Bufiding, 
New York City. B. Staughton, secretary. 
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Condensed-Clipping Index of Equipment 
Patented Aug. 20, 1918 





Grinding Machine, Automotive-Parts, Special, No. 4-A 
Landis Tool Co., Waynesboro, Pa. 


“American Machinist,” 1921. 


June 39, 


The machine is intended for re- * 
grinding all parts of automotive 
engines (except cylinders cast en 
bloc) and as shown is set up for 
grinding crankshafts. On the 
driving end of the crank-carrying 
fixture all loose attachments such 
as dogs and blocks have been 
eliminated. The work-carrying 
parts, which are a part of the 
headstock and the footstock, are 
equipped with three-jaw universal 
chucks, to grip each end of the 
crankshaft. An indexing dial for 
locating the chucks for the different strokes of crankshafts is fur- 
nished. The work-carrying heads are centered and brought in 
line by the use of the locating pins. The wheel carriage has 
power feed, and all traverse speed changes are controlled by one 
lever. The machine is intended to carry a 24-in., diameter wheel, 
having 5-in. belt for driving it. It is driven through a small 
countershaft and requires 5 hp. to operate. 














Grinding Machine, Automotive Cylinder, No. 5 
Landis Tool Co., Waynesboro, Pa. 


“American Machinist,” June 30, 1921. 


The machine is intended for re- 
grinding automotive cylinders 
and its range of work capacity 
includes all makes and types of 
automobile cylinders cast en bloc, 
as well as a variety of irregular 
castings. The work-carrying fix- 
ture is an open angle plate with 
two adjustable work clamping 
bars. The work to be ground is 
clamped to the bars by two heavy 
machine clamps. A feature of 
this fixture is the arrangement 
for aligning the work in the 
proper position in relation to the 
axis of the spindle. Cross-slide movement of the work-carrying 
fixture is actuated by a screw and nut. The work-carrying fixture 
is mounted on a carriage traveling longitudinally, the traversing 
and reversing being automatic. Net weight, 2,900 pounds. 
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Gear-Cutting Attachment, Pattern-Milling Machine 
Oliver Machinery Co., Grand Rapids, Mich. 
“American Machinist,” June 30, 1921, 


This gear-cutting attachment is 
for use on the No. 102 pattern- 
milling machine made by the con- 
cern. The attachment, known as 
the No. 733, consists of a com- 
plete set of appliances for cutting 
spur, helical, bevel and worm 
gears. The outfit includes a 14-in. 
universal dividing head with tail- 
stock, index plate, index chart, 
two faceplates, set of raising 
blocks, recessing change gears, 
quadrants, and the connecting 
mechanism between the table and 
dividing head. The machine is 
so arranged that in turning heli- 
cal gears the gear pattern rotates 
according to the helix angle as 
the cutting progresses from the 
back to the front edge. The 
chief features which the maker 
emphasizes are the adaptability of the machine, the speed of its 
operation and the accuracy of the work produced. 

Truck, Lift, Electric, Series C 
Baker R and L Company, Cleveland, O. 


“American Machinist,” June 

















30, 1921 


The chief feature of the truck 
lies in the method of suspension 
of the frame on the power axle. 
The duplex Compensating suspen- 
sion, as it is called, is intended 
to care for the thrust due 
driving and braking, the 
unit being connected to the frame 
through two yokes which pivot 
on the frame and are attached to 
the axle through ball-and-socket 
joints. The weight of the frame 
is carried on helical springs. The 
construction is claimed to provide 
great flexibility to the axle as- 
sembly. The truck is said to be 














very easy of operation, because of the easy handling of the con- 
trols and of the steering. 
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Shear, Squaring, Power, No, 8-H 
Niagara Machine & Tool Works, 639 Northland Ave., 
Buffalo, N. 
“American Machinist,” June 30, 1921. 


The machine is designed espe- 
cially for use in tank manufac- 
ture for accurately cutting and 
Squaring steel plates up to or 
even #] in. in thickness. The 
crosshead is of heavy box sec- 
tions, has large ides, and is 
counterbalanced. he mainshaft 
and eccentrics are forged in one 
piece. The clutch block is made 
of a hammered steel forging and 
is equipped with hardened and 
ground removable striking jaws, 
as well as with hardened black- 
lash jaws. Adjustable brakes 
lined with asbestos fibre are fur- 
nished, The crown is of box sec- 
tion and bolted and doweled in place. The knife chuck is pro- 
vided on each end with a screw and setscrew to facilitate easy 
adjustment. The housings are of heavy construction and do not 
require stay rods for cutting at the maximum rated capacity. 


Table, Tilting and Rotary, Universal 
Pawling & Harnischfeger Co., Milwaukee, Wis. 
“American Machinist,” June 30, 1921. 




















This accessory table makes it 
possible to perform machining 
operations on five sides of a piece 
and at an angle, with but one 
set-up. The illustration shows 
the table tilted. It can be swung 
to the vertical position, and can 


be revolved 360 deg. whether 
horizontal or _ elevated. One ; 
revolution of the handle revolves ( 


the table 30 deg., or one revolu- 
tion elevates the top 24 deg. Ad- 
justment along the  bed-plate 
parallel to the spindle travel is 
accomplished by means of a rack 
and pinion. The table is 40 x 51 
in. in size, and is 313 in. above 
the floor when in its horizontal 
a. The T-slots are § in. in width. The net weight is 3,906 














Tractor, Industrial, Electric, Series C 
Baker R & L Co., Cleveland, Ohio. 
“American Machinist,” June 30, 1921. 





The tractor can be furnished 
with either three or four wheels. 
A spring seat is provided for the 
driver, and the controls are all 
within easy reach. Heavy plate 
bumpers are provided at both the 
front and rear, so as to properly 
protect the battery and working 
mechanism. The tractor is said 
to be very easy of operation, be- 
cause of the easy handling of the 
controls and of the steering. 
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Grinding Machine, Two-Spindle, Ring-Wheel, Type I 
Charles H. Besly & Co., Chicago, IIL. 
“American Machinist,” June 


30, 1921 


This is 
motor-driven, 





a heavy-pattern, direct- 
two-spindle, ring-wheel 
grinding machine, for grinding two 
parallel sides of a piece simultane- 
ously. It is equipped with two 74-hp., 
900-r.p.m., a.c., fully enclosed motors. 
Push-button control is employed for 
starting and stopping, the starters be- 





ing attached directly to the motor 
frame and mounted in  sheet-metal 
cases. The motors are mounted on 





plates, which can be moved along the 
bed of the machine by means of racks 
and pinions to accommodate different 
widths of work. Both spindles slide endwise through the bearings 
in order to feed the wheels to the work while cutting. The machine 
carries two ring wheels 18 in. in diameter, with grinding faces 
varying from 1% to 4§ in. in width. Disk wheels 20 in. in di- 
ameter can be used if desired. The maximum opening between 
the ring wheels is 10 in., the height to the center of the spindle 
is 39 in., and the floor space occupied is 50 x 96 in. 








Clip, paste on 3 x 5-in. cards and file as desired 
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This Week’s Market 


Blue annealed steel sheets, No. 10, are quoted at the 
Pittsburgh mills at $2.25 as against $2.25@$2.50; black 
steel sheets, No. 28, at $3 instead of $2.75@$3 and gal- 
vanized No. 28 at $4 as compared with $3.75@$4 one week 
ago. Steel plates and bars are quoted at $1.50 even on 
small tonnages; structural shapes at $1.50@$1.60 per 100 Ib. 

Tin is quoted at 324c. as against 31fic. and zine at 5ic. 
as compared with 5éc., last week. Solder has advanced Ic.; 
babbitt metal, best grade, 4c. and commercial jc. per Ib. in 
New York warehouses. 

Old metals have advanced ic. to lic. per Ib. in the New 
York market. Linseed-oil quotations continue at 72c. per 
gal. for 5-bbl. lots, but in quantities of from 10 to 15 bbl. 
this price is frequently shaded. 





IRON AND STEEL 


The 





PIG IRON — Per gross ton — Quotations ems ed 
Matthew Addy Co.: 
CINCINNATI 

No. 2 Southern..... PD. Wich ws dadee pabetent ache $22.50 

Northern Basic... Seek bun wa dee y octets oe 

rd. , . 5.2, .'s'< Uddedepesl sabedeeect 23.52 
NEW YORK—Tidewater Delivery 

Southern No. 2 (Silicon 2.25 to 2.75)... ..........cceee- 28.50 
BIRMINGHAM 

IRE Ay ag eee got 18.00 
PHILADELPHIA 

eS ey OS eS kT eee, 

Virginia No. 2........ 28.74 

es ac 20.75 

Grey Forge. . 22.50 
CHICAGO 

” No. 2 Foundry local............... 21.70 

No. 2 Foundry, Southern, sil 2.25@2. Dies, . 24.66 
PITTSBURGH, including freight charge from Valley 

No. 2 rounary. Se 22. 

Basic........ 20.96 

Bessemer. . 





46 | 
21.96 





| 


| 
| 


SHEETS—Quotations are in cents per pound in various cities | 


from warehouse; also the base quotations from mill: 


Pittsburgh, 
Large 

Blue Annealed Mill Lots New York Cleveland Chicago 
ae 2.25 3.28 3.10 3.38 
SS. eae 2.30 3.33 3.15 3.43 
Sa 2.35 3.38 3.20 3.48 
| ey 2.55 3.48 3.30 3.58 

Black 
Nos. 17 and 21. 2.85 3. 80 3.55 3.95 
Nos. 22 and 24. 2.90 3.85 60 4.00 
Nos. 25 and 26. 2.95 3.90 3.65 4.05 
Bats Bees cack 3.00 4.00 3.75 4.15 

Galvanized 
Nos. 10 and 11. 3.00 4.00 3.75 4.15 
Nos. 12 and 14. 3.10 4.10 3.85 4.25 
Nos. 17 and 21. 3.40 4.40 4.15 4.55 
Nos. 22 and 24. 3.55 4.55 4.30 4.70 
tees 3.70 4.70 4.55 4.85 
OS se 4.00 5.00 4.75 5.15 


WROUGHT PIPE—The following discounts are to jobbers for 
carload lots on the latest Pittsburgh basing card: 


Steel BUTT WELD Iron 
Inches Black Galv. Inches Black Galv. 
$8 ee So 2 vic 50k, ee 56 #tol}....... 44} 294 
LAP WELD 

PP eee st 49 iS scat ap ean 394 253 
A dn Snes ¢ 65 53 | YY Cae 42} 294 
if ea gt 49 (FT Apel. 42} 293 
F OD: Beis cd%nos 61 48 E> > eRe 40} 273 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 
Reon Bua sisi << 664 55 2to l}....... 44} 30} 
BUO S005 sa ce 684 56 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
EY Ee 594 48 + ORS ty Ee 40} 27 
94 00 4..4..5.. 63h «52 Meat ose. + 43 31 
r ot ogpre 623 51 44 to 6 424 304 
[ane y 584 45 ) Bea 354 234 
Rd a'ncty 3 523 39 fp 1 ERE 304 184 


Malleable fittings. Classes B and C, Banded, from New York 
stock sellat netlist. Castiron, standard sizes, 20-5% o 


WROUGHT PIPE—Warehouse discounts as follows: 
New York Cleveland 
Black Galv. Black Galv. 





Chicago 
Black Galv. 


1 to 3 in. steel butt welded. 63% 49% 604% 474% 60% 46% 
3} to 6 in. steellap welded. 54% 40% 584% 444% 57 43% 
Malleable fittings. Classes ‘B and C, Banded, from New York 


stock sell at list less 5%. Cast iron, standard sizes, 32% off. 
MISCELLANEOUS—Warehouse prices in cents per pound in 


100-1b. lots: 
New York Cleveland Chicago 











Open hearth spring steel (base) 5.00 6.00 4.28 
Spring steel (light) (base)... ... 6.00 6.00 3 68 
agenen Bessemer ee ate 8.00 8.00 6.03 
steel . ; ¥ 9.53 3.14 3.28 
Cold rolled strip steel. 6.25 8.25 6.75 
Floor plates..... RS 4.85 2.64@2.80 5.23 
Cold finished shafting o or screw.. 3.88 3.50 3.83 
Cold finished flats, squares... .. 4.38 4.00 4.35 
Structural shapes (base)....... 2.78 2.64 2.88 
Soft steel bars (base). 2.68 2.54 2.78 
Soft steel bar shapes (base) . 2.68 2.54 2.78 
Soft steel bands eh. 3.28 i 3.48 
Tank plates (base)....... wi 2.78 2 924 2.88 
Bar iron (2.00@2.10 at mill). a 2.68 3.52 2.78 
Drill rod (from list). . . 55@600% 55% 50% 
Electric welding wire: 
Bei csanth 8.50. ..12@13 
tee isd os 7.15. -11@12 
ss to } Giro, ics .10@11 
METALS 
Current Prices in Cents Per Pound 
Copper, electrolytic (up to carlots), New York.......... 14.374 
Tin, 5-ton lots, New York.... . 32.50 
Lead (up to carlots), St. Louis, f 60; ‘New York.. saa 
| Zine (up to carlots), St. Louis, 4. 973; New York........ 5.50 
Aluminum, 98 to 99% ingots, 1-15 New York Cleveland Chicago 
SS ES oe eee ss 20.00 18.00 
Antimony (Chinese), ‘ton spot.. 5.50 6.50 6.75 
Copper sheets, base e 21.25 22.00 23.00 
Copper wire (carlots)............... 16.50 17.00 16.25 
Copper bars (ton lots)....... ere 24.00 19.50 
Copper tubing (100-Ib. lots)......... 21.25 24.00 23.00 
Brass sheets (100-lb. lots)......... 16.75 17.00 18.75 
Brass tubing (100-Ib. lots)........... 18.50 19.50 20.50 
Brass rods (1,000-Ib. lots)........ 14.75 16.00 15.75 
Zinc sheets (casks), (8% dis. carlots).. 11.00 10.15 15.75 
Nickel (ingot and shot), Bayonne, N.J.41.00° ..... 3 ..... 
Nickel (electrolytic), Bayonne, N.J.. 44.00 .....  .....- 
Solder (4 and 4), (case lots)....... . 20.50 21.00 19.25 
Babbitt metal (best grade)........ 22.50 39.75 36.00 
Babbitt metal (commercial)........ 9.75 13.50 - 9.00 
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—Shop Materials and Supplies 

















MONEL METAL—Base price in cents per Ib., f.0.b. Bayonne,N.J.: 
eee 35.00 Hot rolled machined rods (base)... 53.00 
Blocks....... 35.00 Hot rolled rods (base)............ 42.00 
Ingots....... 38.00 Cold drawn rods (base)........... 56.00 
Sheet bars... 40.00 Hot rolled sheets (base)............ 55.00 
SPECIAL NICKEL AND ALLO YS—Price in cents per Ib. 

I oak cide cach ou bew bd \ meen Ri ees 45 
RPE Ter er Pa re 47 
Hot rolled rods, Grades “A” and “C” (base)............... 60 
Cold drawn rods, Grades “A” and “C”’ (base).............. 72 
ne I es dais bss dmlon opmdaveces ares 37 
Hot rolled copper nickel rods (base)...............--.2505: 45 
Manganese nickel hot rolled (base) rods “D’”—low manganese 64 
Manganese nickel hot rolled (base) rods “‘D’’—high manganese 67 





OLD METALS--Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 


Copper, heavy, and crucible...... 11.25 10.75 11.00 
Copper, heavy, and wire.......... 11.00 10.75 10.c0 
Copper, light, and bottoms....... 9.50 8.25 8.75 
Las Reee® . o svi cev~-auwetsct 0168 3.75 3.50 
ES BAP Arr 3.00 2.75 3.00 
I ool dn an we eee peat 7.00 6.25 8.50 
YS ee ee eee 4.25 5.00 
No. 1 yellow brass turnings....... 5.75 5.00 5.75 
SN Ce ol 5 cue, o oeatelinat i Minnie aD aoe 2.00 2.75 





TIN PLATES—American Charcoal Plates—Bright—Cents per Ib 


New  Cleve- 

















York land Chicago 
“AAA” Charcoal Melyn Grade: 
IC, 20x28, 112 sheets....... 20.50 19.00 18.50 
IX, 20x28, 112 sheets....... 23.00 21.50 20.90 
“A” Charcoal Allaways Grade: 
Ic, 20x28, 112 sheets....... 17.50 16.75 17.00 
IX, 20x28, 112 sheets....... 20.50 19.50 19.60 
Coke Plates, Bright 
Prime, 20x28 in.: 
100-Ib., eee Se 12.50 12.00 14.50 
IC, OURS ss’. cahuv'n.s avi 12.80 12.30 14.80 
Terne Plate 
Small lots, 8-lb. Coating: 
Seis BL Wks bh, there banune d 7.00 5.60 7.25 
Ic, Panes + os dite Sentides 7.25 5.85 7.40 
MISCELLANEOUS 
Cleve- 
New York land Chicago 
Cotton waste, white, perlb.... $0. o7j}@%0. 10 $0.12 $0.12 
Cotton waste, mixed, perlb.. .055@.09 .09 .10 
Wiping cloths per M., 13}x13}.. nis deBed 50.00 55.00 
Wiping cloths per M., 13}x20}. ~—........ 55.00 65 .00 
Sal soda, 100 Ibs. 2.10 3.00 2.65 
Roll sulphur, 2-bbl. lots per 100 
Ib. 2.55 3.25 3.50 
Linseed oil, per gal., 5 bbl. lots. . 72 .77 .74 
White lead, dry or in oil....... "100 1b. kegs. New York, 12.25 
Red lead, dry bie wir cgs ane « 100lb. kegs. New York, 12.25 
Red lead, SG ss kei tics % sige 100 lb. kegs. New York, 13.75 
Fire clay, per 75 lb. bag....... .80 1.00 


Coke, prompt furnace, ‘Connellaville.. 
Coke, prompt foundry, Connellsville. 





..per ton $3.00@3.15 


.. per ton 


4.00@4.50 








SHOP SUPPLIES 


Current Discounts from Standard Lists 





New Cleve- 
York land Chicago 
Machine Bolts: 
All sizes up to 1x30 in............ —50% —60% 60-10-10% 
1} and 14x3 in. up to 12 in.......... —40Y% ah ch ta — 
With cold punched sq. nuts......... 30%, Pree 
With hot pressed hex. nuts up to 1x30 
in. (plus std. extra of 10%)........—40% ..... . .$4.00 off 
Button head bolts, with hex. nuts..... —20% $3.90nmt  ..... 
Hex. head and hex. nut bolts......... —20% .. 65-5% 
Lag screws, coach screws............. —50-10%. .. —60% 
Carriage bolts, all sizes up to Lin. x 30in. —45% —50- 10- 10% 50-5% 
Bolt ends, with hot pressed nuts..... ..—50% . —55% 
Tap boles, hex. heads................ «| NE er and 
Semi-finished nuts all sizes...........—70% —75% —80% 
Case-hardened nuts. ............%. I eS 


Washers,cast iron, }in., per 100Ib. Off list $5. - $5.50 $3.50 net 


Washers, cast iron, fin.per 100 1b. Off list 4.2 3.75 3.50 net 
Washers, round plate, per 100lb. Off list 3. 00 a 3.50 net 
Nuts, hot pressed, sq., per 100 1b. Offlise 2.00 3.00 4.00 
Nuts, hot pressed, hex., per 100 1b. Offlise 2.00 3.00 4.00 
Nuts, cold punched, sq., per 1001b.Offlise 1.50 3.00 4.00 
Nuts, cold punched, hex.,per 1001b.Offlise 1.50 3.00 4.00 


Rivets: 
Rivets, yin. dia. and smaller... .. —50-10% 60-10-10% ~-65-5% 
Rivets, tinned. . ~50-10% 60-10-10% 44c. net 


Button heads }-in., tie, 1x2 i in. to 5 





in., per 100 Ib. ...-(net) $3.50 3.50 3.43 
Cine heads, Gide... .23° 3: see 3.60 3.60 3.53 
1% to 1lf-in. long, all diameters, 

Bava pero... cia OCS Vit 0.15 
i in. diameter........... EXTRA ln <x a tile’ nee 0.15 
4 in. diameter........... BITRE: Die ie ié occ 0.50 
1 in. long, and shorter..... EXTRA 0.50 ........ 0.50 
Longer than 5 in......... Be meee artacecs 0.25 
Less than 200 Ib......... Bae. ae ...s + advances 0.50 
Countersunk heads....... EXTRA 0.35 . $4.03 base 
Copper rivets..........6. —50-10% —40- 10%  —50-10% 
eee ae ere ee —25-10% 15% —10% 

Lard oil, pure, (50 gal. bbl.) per gal.. $0.90 $0.85 $0.90 


Lard cutting oil (50 gal. bbl.) per gal. 0.60 0.50 0.55 
Machine oil, lubricating, per gal. 0.45 0.35 
Belting—Present discounts from list in 

fair quantities (4 doz. rolls) 


Leather: 


Light grade .. 50-5% 50-5% 50-5% 
I io aa unreavsag pe ae 45% 40-10-24% ..... 
ra re 40% 40% 

Rubber and duck: 
First grade....... Ken on cae 50-10% 50-10% ..... 
Second grade..... 60-5% 60-5% 60-5% 


Abrasive materials—In sheets 9x1 1in.: 
No. 1 grade, per ream of 480 sheets, 


Flint paper List $9.00 less 20-10-5°% 50-10--5%%’-20-10% 


Emery paper........ , ..List 11.00 less 20% $11 00 net -20% 
Emery cloth........... List 32.75 less 10% 32.75 net -10% 
Flint cloth, regular weight, width 3} ‘ 

in., No. 1 grade, per 50 yd. roll, $4.50 net ..... list +10% 

Emery discs, 6 in. dia., No. 1 grade, 

per 100. 
Paper. ..List $1.65 less 20% -10% 
Gs as onde .. List $3.55 less 10% -10% 
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Machine Tools and 
Machinery Wanted 


Machine-tool wants published 
without charge 











N. Yo peice eo b bye Sheet Metal 
Wks., 195 Herman St. ous, = Purch. Agt. 
Bae for folding sheet 


—one 30 in. bar 
metal, etc. 
N. Y¥.. East Rochester—The Merchants 


Dispatch Transportation Co., manufac- 

turer of railroad cars—car- -shop machinery 

including plate panies furnace of progres- 

— type also 2 modern type air compres- 
with 450 hp. motors. 


Pa, Philadelphia—Gurrtz & Co., 1033 
Chestnut St. —boring machine, small lathes 
and air compressor. 


N. Greensboro—The Newman Machine 
Co., } St. and Southern Ry. G. F. 
Newman, Pres.—one timber sizer, 18 or 20 
in. wide x 10 or 12 in, thick. 


Ill., Bloomington—Martens- 
South Main St. and 207 East 
following second hand tools: 

One or two anvils, 150 to 200 Tbs. each. 

One power drill. 

Two vises, wrought iron preferred. 

One emery wheel stand, 1} in. arbor. 

Two sledge hammers, 8 to 12 Ib. each. 

One or two portable forges. 


Chicago—The Chicago, Rock Island 

& Pacific R.R., La Salle St. Sta. F. D. 
Reed, Vice Pres. and Genl. Purch. Agt.— 

Two double car axle lathes. 

One 2 in. x 26 In. turret lathe. 

One 3 in. x 18 in. turret lathe. 

Two 3 in. x 36 in. turret lathes. 

One 16 in. tool room lathe. 

One 18 in. x 36 in. gap lathe. 

Nine 18 in. x 72 in. centers double back 
geared engine lathes. 

One 48 in. steel tired car wheel lathe. 

One 20 x 96 in. double back geared en- 


Co., 316 
nt St, 


eine lathe. 

Five 16 in. portable engine lathes, 36 in. 
between centers. 

Five 24 in. double back geared engine 
lathes, 72 in. between centers. 

Two 36 in. double back geared engine 
lathes, 72 in. between centers. 

One power hack saw to handle 4 x 4 
stock. 

One power hack saw to handle 8 x 8 
stock . 

One 26 in. heavy duty shaper. 

Four 36 x 36 in. x 12 ft. heavy duty 


planer. 

One oe ton hydrostatic driving wheel 
Press, 90 between rails. 

Six 60 od hydrostatic driving box and 
rod presses. 

Eight 36 in. upright drill presses. 

One 48 in. heavy duty radial drill for 
drilling and boring cross heads. 

One 13 in. double head stay bolt cutting 
machine. 

Two 13 in. triple head bolt cutters. 

Three 2 in. double head bolt cutters. 
“Dne Universal grinder, 36 in. between 
centers with 12 in. swing. 

Right 18 in. x 3 in. Duplex grinders. 





Ill., Rockford — The Rockford Tool Co., 
Harrison Ave. and 11th St.—Brinnel testing 
machine (new or used). 


Ii. Peoria—Stuber & Kuck Co., 2800 
South Adams ee No. 12 Toledo Horn- 
ing or = Press, or its equal with or 
without swing bolster, also one small 
size riveting machine. 


Ind, Elkhart — The “Metal Forming 
Corp., manufacturers of mail boxes, 
metal stamping, B. Haiter, Purch. 


Agt.—Swaging machine having a _ die 

of 8 in., 12 in. or 16 in and a 3 in. 
d eter capacity, to be used for swaging 
steel tubing. 


Columbus — The oxpreasicn Piano 
pe Co. 38 West Gay St., C. E. Bard, 
Pres.—wood-working tools and metal work- 
ing machinery. 


0., Columbus—The State Fourth Garage 
Co., State and 4ths Sts., A. B. Butler, Mgr. 
—general repair machinery including grind- 
ers, shapers and probably a kathe. 


Wis., Milwaukee—-The Badger Auto Re- 
—_ Shop, 458 14th Ave., . Le. Wutke, 

rch. Agt.—drill press, suitable for auto 
repair work. 


Wis., Milwaukee — Franks Auto. Repair 
Shop, 3030 Lisbon Ave., F. Miller, Purch. 
Agt.—one medium size lathe and a drill 
press, 16 to 18 in. 


Wis., Milwaukee—A. W. Leverenz, 483 
American Ave.—small size brake for sheet 
metal shop. 


Wis., Milwaukee—E. F. Wiegand, 
12th St.—one beater for heavy duty. 


Wis., 1 wha Machine Co., 
318 North 8th St., K. Studerman, Mer.— 
ial machinery Pa proposed machine 
p including lathes, presses, etc. 


er Waupaca—J. W. Osborn—equipment 
for garage. 


wie, Waupun—The Bd. Educ., B. Kas- 
tern, Clk.—additional machines and equip- 
ment for manual training department of 
high school. 


Wis., Wausaukee—Parsons & Vertz—ma- 
chinery and equipment for auto repair shop 
on Main St. 


Mo., St. Joseph—Kings Fdry. Co., 8th and 
Doniphan Aves.—tools for welding ‘shop. 


Neb., LincolIn—The Bd. Educ.—equipment 
for shops. 


Neb., Scottsburg—The Bd. Educ.—manual 
training equipment for proposed high school. 


Okla., Pawnee—W. FE. foler—complete 
machine shop equipment (used). 


Cal., Long Beach— The Perfect Caster 
Mfg. €o., Newport Ave. and lith St.—one 
Model B, § x j in. plain full Cleveland 
automatic machine No, 10 spindle drive, also 
one model A, § x 7 in. Cleveland automatic 
machine. 


N. Y., Buffalo—aA. C. Penfold, 81 Thatcher 
Ave.—motor driven band saw and jointer. 


N. Y., Buffalo—G. Stinson, 135 Jefferson 


Ave. (dealer in wood working machinery) 
— Band saw, rip saw, finish saw, jointer, 
planer, sticker, turning lathe, 16 in. swing 
or over, wood bed 10 ft. 
sander, 


or over, drum 


double surface planer. sash 





sticker, sash relisher, chain mortiser, two 
spindle shaper (ball bearing), veneer 
press, straight line chain-feed rip saw. 


N. Y., New York—The United States 
Ferro Alloys Corp., 30 East 42nd St., N. 
Petinol, Purch. Agt.—one air compressor, 
gasoline driven, 6 to 75 C. F. per min. 100 
Ib, pressure. 


N. Y¥., Rochester—C. L. Cadle, Supt. Pub. 
Wks. Albany, will receive bids until Jan. 4 
for furnishing, installing and testing tv’o 

2-ton electric overhead wharf cranes, here, 
Terminal Contr. 120. 


Pa., Phila.—D. Finkleman, 1729 North 
42nd St.—manglers, washers, ironers, etc. 
for laundry. 


Pa., Pittsburgh—M. Solomon, 14th Floor, 
Oliver Bidg.—two 25 ton locomotive cranes 
for use in scrap yard at Farrell. 


Ky., Barbourville—J. H. Black Heading 
Co., P. O. Box 283—slack barrel heading 
machinery. 


Ky., Louisville—R. C. Whayne Supply 
Co., 608 West Jefferson St.—portable air 
compressor, 200 to 300 cu.ft. per min., 100 
Ib. pressure, either line engine driven 
or 250 volt., D. C., electric motor. 


Miss., Aberdeen—J. W. Bone—machinery 
for the manufacture of handles, especially 
ye handles. 


C., Greenwood—The Faris Seed Co.— 
grinding and milling machinery, also gaso- 
line engine or electric motor for feed mill 
of from 10 to 20 ton capacity. 


Tenn., Memphis—J. P. Gaines, 206 Falls 
Bidg.—one air compressor, 60 cu.ft. capac- 
ity; 50 and 100 kw. generators connected 
to oil engine ; 5 and 15 hp. motors. 


Va., Danville—J. S. Davis, R. F. D. No. 
5, manufacturer of pine tumber, lathes, etc. 
—one saw edger and one 8 in. moulder 
(used if in good condition). 


Va., Richmond — The Virginia Carolina 
Rubber Co., 17 North 19th St., R. J. Bell, 
Purch. Agt. —$90, 000 worth of a EF and 
special machinery for the manufacture of 
rubber goods 


Tll., Chicago—The Stafford Mfg. Co., 218 
South be ae Ave., (furniture manufac- 
turer), DB. Stafford, Purch. Agt.—one 36 
in. band ¥-4 


T., Chicago—J. Zolton, 2317 
Wabash Ave.—one air compressor, 
cu.ft. capacity. 

0., Marion—The Hornell Ice & Cold Stor- 
age Co.—ice making machinery. 


South 
18-21 


0., Cleveland—The Newcomb Galvaniz- 
ing & Supply Co., 1714 Columbus 
bech polishers. 


Wis., Antigo—The Howe Creamery Co.— 
dairy machinery including one 10-ton ice 
machine and a 40 qt. continuous freezer. 


Wis., Beloit—Madsen & Jorgenson Co., 
Sra St. —equipment for new blacksmith 
shop. 


Wis., Blackcreek—The Out 
stone Co., $100,000 worth o 
crushing and finishing machinery. 


Wis., Burlington—The Kellog Ice Cream 
Co.—ice cream making machinery, refrig- 
erating machinery and one 20-ton com- 
nresesor 


mie Lime- 
quarrying, 








“| 
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wee Chi alls — The em ay ty 
ood Mfg. Co. HL J. “Schafer, Purch. Agt. 
Soa and sander. 


Wis., Cudahy—Cudahy Bros—nailing ma- 
zhine and two color printing press. 


Wis., Fond-du-Lac—D. C. Sa 
South "Main St.—ice making mach 
— oe capacity. 


hland—Richter Mfg. Co., c/o 
J. pon hy Pres.—W oodworking machinery 
for the manufacture of patented gates. 


Wis., Madison—Dane County Bd., ‘ o BE. 
J. Smith, Court House—road mach nery, 
also other machinery for gravel pit at 
Edgerton, including bucket conveyors, 
scoops, etc. 


Wis., Milwaukee—Burnham Bros. Brick 
Co., 68 Wisconsin St.—conveying machinery 
for brick factory at South Milwaukee, 


Wis., Milwaukee—Fischer & Zwicke, 1359 
4ist St., J. J. Fischer, Purch. ——one 12 
in. ointer, one 32 in. band saw, borin 

ine (post borer), and a saw rig, 
with individual motors. 


Wis., Milwaukee—S. Kosecki, 1479 Frat- 
ney St.—universal woodworker. 


Wis., Milwaukee—W. FE. Larsen, 
1ith Ave., (woodworker)—one beit 
sanding ne. 


Wis., Milwaukee—P. Lauer, 3934 Vliet 
St.—one 20 in. swing saw to swing to any 
angle. 


Wis., Milwaukee—The Natl. Brass Fadry. 
Co., 758 Pierce St., J. Jacoby, Purch, 
one motor driven sand blast outfit. 


Wis., Milwaukee—F. C. Seeger, 660 3rd 
St.—one 8 ft. steel brake. 


Wis., Milwaukee—The Wisconsin Ice & 
Coal Co., 216 West Water St.—One hun- 
dred-twenty ton refrigerating machinery. 


ent, 29 
ss of 


504 
block 


Wis., Oconomowoc—The Nelson Weber 
Co.—two 5 ton chain hoists. 


Wis., Rhinelander—The Taylor Beverage 
& Candy Co.—one capper and one filler, 
both motor driven. 


Minn., Fairmont — The Fairmont Ice 
Cream Co., E. B. Nelson, Purch. 
filling machine, capping machine an 
machine. 


Mo., St. Louis—The Helvetia Milk Co., 


ice 


Arcade Blidg., E. F. Maher, Mgr. —ma- 
ehinery for “condensed milk factory at 
Aurora 

Tex., eg eg Kingsville Com- 


mission . M. Phillips, Mgr.—complete 
a= For small tannery, several 10,- 
000 gal. storage tanks for oils and gaso- 
line, car load of 30-50 gal. storage tanks 
for gasoline and kerosene for domestic use. 


Wash., Tacoma—The Port of Tacoma, 
G. W. Os 612 Tacoma Blidg., Engr., 
will receive bids during month of February 
for the following equipment: 

Four 3 to 5 ton steel cranes, Loft & 
Boom type. 

One 2 ton electric monorail hoist, 220 
volt, D. C. 

Miscellaneous conveyor equipment and 
stacking machines. 


About 4,000 ft. monorail trackage. 


Ont., Georgetown—Leslie & Harding— 
maenanery and equipment for making bas- 
ets. 


Ont., Woodstock—The Woodstock Pow- 
dered Milk Co., Canterbury St. — special 
equipment for milk powder manufacture, 
including evaporators, separators, etc. 





Metal Working Shops 











NEW ENGLAND STATES 


Mass., Rutland — Treasury Dept., J. A. 
Wetmore, Supervising Archt., ae D. 
C., has awarded the contract for the con- 
Struction of several buildings, including 
36 x 91 ft. laundr ond 1 rage. Estimated 
cost, $282,673. oted ov. 17. 


R. L., Providence—The Textile Finishin 
Machine Co., 171 Westminster Ave., wi 
soon award the contract for the construc- 
tion of a 1 story, 200 x 250 ft. machine 


shop ond a2 ~ e “ 45 x 99 ft. office build- 4 
ing. r 60 Federal) 


kwood 


een & Co., 
8t., K_, Mass., 


Archts. 


cost, $25,000. 
’ 


Cut Production Costs—With Modern Equipment 


MIDDLE ATLANTIC STATES 


N. J., Fernwood (Trenton P. 0.) — L. 
Grover, Clk. of the New Jersey Highway 
Dept., Trenton, will receive bids until Dec. 
27 for the construction of a 106 x 404 ft. 
auto service station, here. ‘Estimated cost, 
$125,000. C. A. Mead, 790 Broad St., New- 
ark, Engr. 


Pa., Philadelphia — Gurrtz & Co., 1033 
Chestnut St., has had plans prepared for 
the construction of a 1 story, 60 x 177 ft. 

rage and service station on Broad and 
@arlisle Sts. Estimated cost, _ J. 8. 
Fuller, 1537 Chestnut St., Archt 


Pa., beng gy Velie Sales Co., 29 
West Harvey Germantown, will receive 
bids until Dec. rT for the construction of a 
1 story, 50 x 106 ft. garage and service 
station on Price St. and Chellen Ave. Bsti- 
mated cost, $60,000. Private plans. 


Pa., Pittsburgh — The Bronx Equipment 
Co., Concord Ave., has awarded the con- 
tract for the construction of a 2 story, &3 
x 60 x 81 x 120 ft. factory on 32nd St. an 
Sassafras Alley, for the manufacture a 
truck bodies. Estimated cost, $185,000. 


Pa., Phage — The United Eng. & 
Fdry. Co., Farmers Bank Bidg., will uild 
al story, 65 x 220 ft. addition 'to its plant 
on 54th St. 


Pa., Undercliff (Pittsburgh P. 0.)—Seyler 
Mfg. Co. will build a 1 story, 40 x 60 x 140 
x 180 ft. factory for the manufacture of 
bolts and nuts. 


MIDDLE WEST STATES 


cago—The Morand Cushion Wheel 
Co., Hs G-32 ‘South May S8t., is having plans 
prepared for the construction of sto 
factory on Western and 77th Sts. _ JEsti- 
mated cost, $500,000. J. L. Marazek, c/o 
owner, Archt. 


Ill, Chicago — Newhouse & Bernham, 
Archts., 4630 Prairie Ave., are receivin 
bids for the construction of a 1 story, 10 
x 180 ft. auto sales room and service sta- 
tion. on Cottage Grove Ave. and 50th St., 
for Salvat & Newmaster, 740 East 51st St. 
Estimated cost, $90,000. 


Ill., Chicago—L. H. Wolf and E. Bai 
c/o Newhouse & Bernham, Archts., 463 
Prairie Ave., will soon open bids for the con- 
struction of a 1 story, 100 x 160 ft. garage 
on Bway. and Fair Oaks St. Estimated 
cost, $80,000. 


Ill., East St. Louis—The Natl. 
Castings Co. is agvng plans prepared for 
the construction of a 1 story, 128 x 200 ft. 
aeey and 111 x 197 ft. annealing room. 

Estimated cost, $50,000. Private plans. 


Ii, Rock Falls—The Russell, Burdsall & 
Ward Co., 208 South LaSalle St., Chicago, 
has awarded the contract for the construc- 
tion of a 1 story addition to its plant here, 
for the manufacture of bolts and rivets. 
Estimated cost, $35,000. 


Ii, Sterling—The Charles Gas Engine 
Co. plans to construct a 1 story machine 


Malleable 


shop. Estimated cost, $25,000. Architect 
not selected. 
Ind., Ft. Wayne — The Pennsylvania 


Lines West of Pittsburgh, Pennsylvania 
Sta., Pittsburgh, Pa., is having plans pre- 
pared for the construction of a 2 story, 
83 x 180 ft. machine and en, sho 2, here. 
Estimated cost, $400,000 Deet: 
Pennsylvania Sta., Pittsburgh.” Pa., 


Ind., Indianapolis—F. R. Chandler, 3817 
North Pennsylvania St., is receiving bids 
for the construction of a 5 story, 60 x 
202 ft. garage at 30-32 West Vermont St. 
Estimated cost, $250,000. Vonnegut, Bohn 
& Mueller, 610 Ind. Trust Bldg., Archts. 


Ind., Indianapolis—J. A. Huetter Ma- 
chine Co., 545 Kentucky Ave., is having 
plans prepared for the construction of a 
1 story, 54 x 85 ft. machine shop at 537 
Kentucky Ave. Estimated cost, $25,000. 
Private plans. 


Ind., Indianapolis—Many & Mayer, 443 
Sciota St., are having plans prepared for 
the construction of a 1 story, 50 x 118 ft. 
machine shop on Ellsworth St. Estimated 
Private plans. 


Ind., Michigan City — The Haskell & 
Barker Car Co. will soon award the con- 
tract for the construction of a 1 story 
power plant and foundry, on 4th and 
Wabash Sts. Estimated cost, $500,000. F. 
D. Chase, Inc., 545 North Michigan Ave., 


Chicago, Engr 
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we _ — oy — walnuts of 
igan aving pr nary plans pre- 
pared for the construction of a 2 and 3 
story engineertas shops and laboratory on 
University Ss Estimated cost, $250,- 
000. Secy. Smith, Hinc 

& Grylls, 710 Weatineton Arcade, Detroit, 

rchts. 


Mich., Detroit—Simons Sales Co., 436 
West Willis Ave., will soon award the con- 
tract for the construction of a 1 story, 50 
x 170 ft. sales and service station on Can- 
field Ave. Estimated cost, $85,000. 
ag I 1000 Marquette Bidg., Archt. Not 


0., Cleveland—The Ancaster Garage Co., 
c/o F. X,. Cull, Cuyahoga Blidg., has 
awarded the contract for the construction 
of a 2 story, 90 x 142 ft. garage at 7590 
Euclid Ave. Estimated cost, $75,000. 


0., Cleveland—H. B. Townsend, c/o W. 
J. Mooney, Archt., 17430 Woodford Ave. 
Lakewood, is receiving bids for the con- 
struction of a 1 story, 60 x 100 ft. garage on 
Detroit Ave. near Forey Ave., here. Bsti- 
mated cost, $40,000. 


0., Lakewood (Cleveland P. O.)—T. 
White Garage, Clifton Blvd. and Webb 
Rd., has awarded the contract for the con- 
struction of a 1 story, 48 x 62 ft. garage at 
1412 Riverside Rd. Estimated cost, $40,000. 


0., Orrville—The Cyclone Drilling Co. has 
awarded the contract for the construction 
of a 1 story, 170 x 300 ft. machine and 
forge shop. armen cost, $150,000.  T. 
Sanderson, 


0., Toledo—The Jeanning Electric Co. 
has awarded the contract for the construc 
tion of a 1 story, 60 x 300 ft. factory. Bsti- 
mated cost, $40,000. 


Wis., Burlington—J. A. Luke will build a 
1 story, 68 x 182 ft. garage. Estimated 
cost, $40,000. 


Wis., Delton — Cole Bros. are having 
w- prepared for the construction of a 
story, 50 x 90 ft. garage on Sauk St. 
Estimated cost, $40,000. ivate plans. 


Wis., Fond-du-Lac—The Six Wheel Truck 
Co., Fox Lake, plans to construct a 2 or 3 
story 150 x 150 ft. truck factory = 
Estimated cost, $150,000. D. Stro 
Mer. Architect not selected. 


Wis., Highland—Richter Mfg. Co., c/o 
J. Richter, Pres., plans to construct a 2 
story, 50 x 60 ft. factory for the manu- 
facture of patented gates. ted cost, 
$40,000. Architect not selected. 


Wis., Madison—C. S. Hansen, 902 Jenifer 
St., will open bids about tee 20 for the 
construction of a 1 and 2 story, 66 x 132 ft. 
ri) age on Jenifer St. Estimated cost, 

60,000. Private plans. 

Wis., 


Milwaukee—J. Arrieh, Pn rd St. 
will soon award the contract for the con- 


struction of a 1 story, 60 = i _ rq. Pe 
on 16th and Cedar Sts. 

Sg A. G. Wolff, Pa Mitchell St. 
rcht. 


Wis., Milwaukee—The Dort Motor Co. 
242 4th St., has eye the contract for 
the construction of a ; oe, 2 x 120 ft 

rage on Mason St. imated cost, 
40,000. Noted Oct. 13. 


Wis., Waupaca—J. W. Osborn phans to 
construct a 2 story, 58 x 65 ft. garage. 
Estimated cost, $45,000. Architect not 
selected. 


Wis., Wausaukee—Parsons & Vertz have 
awarded the contract for the construction 
of a 1 and 2 story, 50 x 144 ft. garage and 
OC shop on Main St. Bstimated cost, 


WEST OF THE MISSISSIPPI 


Ia., Sioux Cit B. Pill, 707 West 7th 
St., will build a 2 story, 50 x 150 ft. garage 
$40,000 poss Summit Ave. Estimatea cost, 


em Pratt—The Chicago 
Pacific R.R., 139 West st Van Buren St. 
Enicaso, Ii, has awarded the contract for 
the construction of 1 story car repair 
shops, here, to replace those which were de 
stroyed by fire. Estimated cost, $100,000 


Mo., St. Joseph—Kings Fdry. Co., 8th and 
Doniphan Aves., is having plans prepared 
for the construction of a 42 x 200 f% 
welding shop. dstimated cost, $10,00@ 
Private plans, 


Rock Island 
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Mo., St. Louis — C. Remabecker, 4263 
Juniata Ave., will soon award the contract 
for the construction of a 1 story, 120 x 160 
ft. garage on Chippewa and Nebraska Aves. 
Estimated cost, $50,000. Private plans. 


Neb., Lincoln—The Bd. Educ. is having 
plans prepared for the construetion of a 1 
story, 101 x 170 ft. shop, in connection with 
a 3% story school. Total cost, $750,000 
Fiske & Meginnis, Bankers Life Diag. 
Archts. 

WESTERN STATES 


Cal, Oakland—The Durant Motors Co. 
bas awarded the contract for the construc- 
tion of a 2 a ae Ry —_ t 
wings, on Bast 14t exterior dimensions 
oneet 800 x 800 ft.) WHstima cost, 


$750,000. 
CANADA 


Ont., Brockville—J. W. Baxter & Co., 
Ltd., 102 St. Antoine St., Montreal Que. 
plans to construct a factory for the manu- 

tele. Hstimated cost, 


facture of grinding wh 
$40,000. 





' General Manufacturing | 


NEW ENGLAND STATES 


Conn., Bridgeport—The Frisbie Pie Co., 
363 Kossuth St., will soon award the con- 
tract for the construction of a 2 , 90x 
100 ft. bakery etc. on Kossuth . Bsti- 
mated cost, $50,000. Privatg plans. 


Me. Portland—W. Underwood, 62 Fulton 
St., Boston, Mass., manufacturer cf canned 
goods, will soon award the contract for the 
construction of a 6 story, 60 x 120 ft. plant, 
here. Monkes & Johnson, Chauncy St. 
Boston, Mass., Engrs. 


West Springfield—The Natl. 
Library Bindery Co., 29 Northington St., 
Springfield, is having plans prepared for 
the construction of a 2 story, 50 x 110 ft. 
binding factory. Estimatel cost, $40,000. 
Private plans. 


R. I., Providence—The E. Rosen Co., 269 
Charies St., has awarded the contract for 
the construction of a 24 story, 50 ~ 105 ‘t. 
eandy factory on Charles St 


R. L., Providence—C. S. Tanner Co. 260@ 
South Water St., has awarded the contract 
for the construction of a 2 story, 60 ¥ 76 
ft. starch factory on South Water and oO 
~_ P cemenes cost, $40,000 Not 

ept. 29. 


MIDDLE ATLANTIC STATES 


N. J., New Brunswick—The State Bd. of 
Directors of the New Brunswick experiment 
station is having plans prepared for the 
construction of a dairy and husbandry 
building. Estimated cost, $200,000. A. B, 
Mills, 142 West State St., Trenton, Engr. 


Pa., Conshohocken—Rambo-Regar, Main 
St., Norristown, has had plans prepared for 
the construction of a 1 story hosiery mill 
on Main St., here. Estimated cost, $45,000. 
H. P. Friend, Inc., Boyr Arcade, Norris- 
town, Engrs. 


Pa., Greensburg—L. L. Smith & Co., 526 
Horner St., Johnstown, plans to construct 
a 2 story, 80 x 160 ft. planing mill and 
storage plant on West Otterman St. Es- 
timated cost, $50,000. 


Pa., Lester—The Lester Piano Co., c/o G. 
H. Miller, 1306 Chestnut St., Philadelphia, is 
having plans prepared for the construction 
of a story, 75 x 200 ft. addition to its 
piano factory here. Estimated cost. $35,000 
Private plans. 


Pa., Philadelphia—The Escourt Hotei Co. 
910 Ridge Ave., plans to construct a 4 story, 
45 x 60 ft. cold storage plant and atore 
building at 913-15 Ridge Ave Estimated 
cost, $100,000. Architect not selectea 


Pa., Philadelphia—Farmers Cold Storage 
Co., c/o G. T. Sales, Liberty Bldg... is hav 
ing plans prepared for the construction of 
aé4 wore. 90 x 100 ft. cold storage plant on 
Levick St. and Delaware Ave. Estimated 
cost, $200,000. Ophuls, Hill & McCreery, 
Inc., 112 West 42nd St.. New York City, 
Engrs. 


Pa., Philadelphia—Grubnau Bros., 2nd St. 
and Erie Ave., have awarded the contract 
for the construction of a 2 story, 80 x 150 
ft. wool factory. Estimated cost, $19,500. 


Pa., Pittsburgh—H. J. Heinz Co., man- 
preserves, will 
construction of 








Mass., 


ufacturers of pickles and 
soon receive 


bids for the 





AMERICAN MACHINIST 


a 6 story, 92 x 150 ft. manufacturin 
storage plant, on Progress St. . M. 
ble, Ferguson Bldg., Archt. Noted Nov. 24. 


Pa., Tartle Creek—The Wilkensburg ‘Ice 
Co., Centre St., will soon award the con- 
tract for the construction of a 1 story, 85 
x 105 ft. ice plant on Monroeville Rd, Pri- 
vate plans. 


SOUTHERN STATES 


Ky., Louisville—The United Casket Co., 
3022 West Chestnut St., has had plans pre- 
pared for the construction of a 1 story, 100 
x 450 ft. dry kiln factory and a 40 x 40 ft. 
boiler plant, on 12th and Magazine Sts. 
Estimated cost, $300,000. Sartoro, 
Cleveland, O., Archt. and Engr. 


W Va., Star City—The Star City Glass 
Co. has awarded the contract for the con- 
struction of a glass plant, including bidgs. 
A-1 and A-2, each 1 story, 140 x 500 ft.; 
Bidgs. B, 37 x 160 ft.; C, 35 x 100 *t.; D, 
15 x 30 ft.; and B, 15 x 18 ft. 


MIDDLE WEST STATES 


Ill., Benton—The Benton Ice & Bottlinc 
Co. is having plans prepared for the con. 
struction of an ice and bottling plant an 
North Main St. Estimated cost, $100,000. 
Stegemier & Kennerly, Title Guarantee 
Bidg., St. Louis, Mo., Engrs. 


IIL, Chicago—The Nemo Dye Wks., c/o 
P. Gerhardt, Archt., 64 West Randolph St., 
is receiving bids for the construction of a 1 
story, 103 x 115 ft. factory at 4203 West 
Grand Ave. Estimated cost, $250,000. 


Ill., Chicago—H. H. Windsor, c/o Marshali 
& Fox, Archts., 712 North Michigan Ave., is 
having plans prepared for the construction 
ofa story, 100 x 125 ft. publishing plant 
on Ontario and St. Clair Sts. Estimated 
cost, $400,000, 


Ill., Peoria—The Leshnick Directory Cd., 
514 Main St., has awarded the contract for 
the construction of a 2 story, 50 x 150 ft. 
printing shop. Estimated cost, $100,000. 

oted Nov. 10. 


. Franklin—D. M. Hoagland & Co., 
Scottsburg, is having plans prepared for 
the construction of a 3 story, 130 x 134 
ft. canned goods factory, here. Estimated 
cost, $75,000. L. Griffin, Franklin, Archt. 


ind., Indianapolis—The Indiana Sawed 
Veneer Co., 324 West 14th St., is having 
pass prepared for the construction of a 

story, 90 x 110 ft. factory at 340 West 
14th St. $24,000. Pri- 
vate plans, 


Ind., Indianapolis—G. Ittenbach & Co., 
916 Harrison St., plans to build a stone 
plant on Harrison St. Estimated cost, 
$25,000. Private plans. 


Ind., Indianapolis — C. E. Pauley, 112 
East Maryland St., plans to construct a 5 
story, 95 x 135 ft. printing shop on North 
New Jersey St. Estimated cost, $225,000. 
Architect not selected. 


and 
im- 


Ind 


Estimated cost, 


Ind., Indianapolis—Piel Bros. Starch Co., 
831 State Life Bldg., is having plans pre- 
pared for the construction of a 1 story, 85 
x 150 ft. addition to its starch factory. 
Estimated cost, $20,000. R. Daggett 
962 Lemacke Annex, Archt. 


Ind., Winchester—Storms Novelty Wks 
is having plans prepared for the construc- 
tion of a 2 story, 50 x 100 ft. factory, for 
the manufacture of wooden novelties. Esti- 
mated cost, $35,000. Private plans. 


0., Canton—The Canton Ice & Fuel So... 
601 4th St., N. E., has had plans prepared 
for the construction of a 1 story, 30 x 1006 
ft. addition to its ice plant. Estimated cost 
$40,000. A. C. Bishop & Co., 427 Guardian 
Bidg., Cleveland, Archts. and Engrs 


0., Cleveland—The Industrial Fibre Co., 
West 98th St. and Walford Rd., is having 
plans prepared for the construction of a 2 
story addition to its silk factory. Estimated 
cost, $75,000. W. W. Boige, Pres. Private 


plans. 


0., Cleveland—wWhitmer, Jackson Sash 
& Door Co., 1996 West 3rd St.. has 
awarded the contract for the construction 
of a 1 story, 70 x 128 ft. addition to its 
aaa. Estimated cost, $40,000. Noted 
ec. 8. 


0., Marion—The Hornell Ice & Cold Stor- 
age Co. will soon award the contract for 
the construction of a 2 story, 60 x 90 ft. 
addition to its plant. Estimated cost, $45,- 
000. S. Williams, care of owner, Engr. 
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Wis., 


Cu Bros. ase having 
1 a for the construction of a 
vory. Re. fact Private 


story, 82 x 190 ft. box ory. 


plans. 


Wis., MTlwaukee—A. W. Schmidt, 997 
Greenfield Ave., has awarded the contract 
for the construction of a 2 story bakery On 
23rd Ave. Estimated cost, $40,000. 


Wis., Milwaukee—The Wadham Oil Co., 
359 Clinton St., has awarded the contract 
for the construction of a 1 story refinery 
on Burnham St., including a 85 x 100 ft. 
tank house, a 100 x 150 ft. barrel house and 
a 30 x 30 ft. line filling house, etc. 
Estimated cost, $75,000. 


Wis., Milwankee—The Wisconsin Ice & 
Coal Oo., 216 West Water St., is having 
preliminary plans prepared for the con- 
struction of a 2 story ice manufacturing 
plant. Estimrated cost, $145,000. R. Mess- 
mer & Bros., 221 Grand Ave., Archts. 


Wis., Racine—The E. L. M. Tire Co. 
Deane Blvd., is having plans prepared for 
the construction of a 2 story, 148 x 160 ft. 
addition to its factory. Private plans. 


Wis., South Milwaukee—Burnham Bros. 
Brick Co., 68 Wisconsin St., Milwaukee, 
Plans to build a 1 st brick factory on 
Ch Rd., here. Estimated cost, $150,- 
000. rivate plans. 


WEST OF THE MISSISSIPPI 


Ia., Bedford—J. J. Clark, J. H. Baker, 
W. E. Crown, Jr., and J. Satters, all of 
Bedford, are members of a finance com- 
mittee which is forming a company to 
build a 3 story, ice, cold storage and 
power plant. timated cost, $200,000 


Mo., Aurora — The Helvetia Milk Co., 
Arcade Bldg., St. Louis, plans to construct 
a 2 story condensed milk factory on Main 
St., here. Estimated cost, $25,000. E. G. 
Maher, Mgr. Architect not selected. 


Mo., Jackson—The International Shoe Co., 
15th and Washington St., St. Louis, is hav- 
ing plans prepared for the construction of 


a 3 story factory here. Estimated cost, 
| a at A. Humé,-.care af owner, Mech. 
ngr. 


Mo., St. Louis—J. O. Chenoweth Dyeing 
& Cleaning Co., 1400 Washington St., is 
having plans prepared for the canstruc- 
tion of a 1 story dyeing and cleani plant 
on Delmar and Bayard Aves. BEstimated 


cost, $50,000. <A. B. Groves, 314 4th St., 
Archt. 
Okla., Dewey—The Dewey Portland 


Cement Co., Mutual Bldg., Kansas City, Mo., 
has awarded the contract for the construc- 
tion of a cement plant, to contain 4 concrete 
storage tanks, 20,000 bbl. capacity, here. 
Estimated cost, $60,000. 


Tex., Lubbock—The Texas Utilities Co., 
Plainview, plans to build an ice cream fac- 
tory, here. Estimated cost, $30,000. B. 
Scott, Mer. 


me e — eee 

Wyo., Casper — The Wyoming Refining 
Co., 217 Midwest Bldg., has purchased a 
340 acre site, 3 mi. east of here and plans 
to construct a refinery, first unit with one 
battery of stills, having a capacity of 7,000 
bbi. per day, to be gradually enlarged to 
20,000 bbl. capacity. Project includes 40 
mi pipe line from Salt Creek oil fields. 
Ultimate cost, $10,000,000. W. A. Black- 
more, Casper, Pres. 





SOUTHERN STATES 


Cal., Los Angeles—C, C. Brown Candy 
Co., c/o T. B. Keim, Jr., Archt., 719 Haas 
Bidg., has awarded the contract for the 
construction of a 2 story, 60 x 165 ft. candy 
factory on Flower St. near 7th St. Esti- 
mated cost, $40,262. 


Cal., San Leandro — The County of 
Alameda, Oakland, is - plans prepared 
for the construction of a story laundry 
and a 1 story power house, to contain an 
ice making plant, refrigerating plant, incin- 
erator shops, etc., on the County Infirmary 

rounds, here. H. H. Meyers, Kohl Bidg., 
San Francisco, Archt. 


CANADA 


Ont., Bridgeburg—The Buffalo Specialty 
Co., 601 Northland Ave., Buffalo, + ee 
plans to construct a factory here, for the 
manufacture of liquid veneer. imated 
cost, $40,000. 


Ont., Wiarton—The Northern cexttes, 
£4e.. Chesley, plans to remodel woolen 
ere. 





